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 ﺗﻌﻴﻴﻦ ﺗﻮﺍﻟﻲ ﻭ ﺑﺮﺭﺳﻲ ﻣﻘﺎﻳﺴﻪ ﺍﻳﻲ- ﺑﻴﻮﺍﻧﻔﻮﺭﻣﺎﺗﻴﻜﻲ ژﻥ ﻛﺪ ﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪ ﺷﺒﻪ
 (suepue suhtuboseMﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺯ ﻋﻘﺮﺏ ﺯﺭﺩ  ﺍﻳﺮﺍﻧﻲ )
 2، ﺩﻛﺘﺮﺧﺪﺍﺩﺍﺩ ﭘﻴﺮﻋﻠﻲ1، ﺩﻛﺘﺮ ﻋﻠﻲ ﻣﺤﻤﺪ ﺍﺣﺪﻱ*1، ﺩﻛﺘﺮ ﻫﺪﺍ ﺁﻳﺖ1ﺷﻴﺪﺍ ﺍﻳﻠﺨﺎﻧﻲ ﺯﺍﺩﻩ
 ﺍﻳﺮﺍﻥ ﺷﻬﺮﻛﺮﺩ، ﺷﻬﺮﻛﺮﺩ، ﺩﺍﻧﺸﮕﺎﻩ-ﺩﺍﻣﭙﺰﺷﻜﻲ ﮔﺮﻭﻩ 2 ﺍﻳﺮﺍﻥ، ، ﺷﻬﺮﻛﺮﺩ،ﮔﺮﻭﻩ ژﻧﺘﻴﻚ - ﺩﺍﻧﺸﮕﺎﻩ ﺷﻬﺮﻛﺮﺩ1
 09/3/01 ﺗﺎﺭﻳﺦ ﭘﺬﻳﺮﺵ: 09/1/81 ﺍﺻﻼﺡ ﻧﻬﺎﻳﻲ: 98/11/82ﺗﺎﺭﻳﺦ ﺩﺭﻳﺎﻓﺖ: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ﻣﻘﺪﻣﻪ:
 ﻣﻴﻠﻴﻮﻥ ﺳﺎﻝ ﺍﺯ ﺗﻜﺎﻣﻞ ﻋﻘﺮﺏ 004ﺍﮔﺮﭼﻪ ﺑﻴﺶ ﺍﺯ 
ﻣﻲ ﮔﺬﺭﺩ، ﻓﻨﻮﺗﻴﭗ ﺁﻥ ﺩﺭ ﮔﺬﺭ ﺯﻣﺎﻥ ﺗﻐﻴﻴﺮﺍﺕ ﻛﻤﻲ 
ﻛﺮﺩﻩ ﺍﺳﺖ. ﺑﺎ ﻭﺟﻮﺩ ﺍﻳﻦ ﺷﻜﻞ ﺛﺎﺑﺖ، ﻋﻘﺮﺏ ﻫﺎ ﻗﻠﻤﺮﻭ 
ﮔﺴﺘﺮﺩﻩ ﻳﻲ ﺭﺍ ﺩﺭ ﻛﺮﻩ ﺯﻣﻴﻦ ﺍﺯ ﺁﻓﺮﻳﻘﺎ ﺗﺎ ﺁﺳﻴﺎ، ﺍﺳﺘﺮﺍﻟﻴﺎ ﻭ 
ﺁﻣﺮﻳﻜﺎ ﺑﻪ ﺧﻮﺩ ﺍﺧﺘﺼﺎﺹ ﺩﺍﺩﻩ ﺍﻧﺪ. ﺩﻟﻴﻞ ﺍﺻﻠﻲ ﺍﻳﻦ 
ﺳﺎﺯﺵ ﭘﺬﻳﺮﻱ ﻋﻈﻴﻢ، ﺩﺍﺷﺘﻦ ﺍﺑﺰﺍﺭ ﺳﻤﻲ ﻛﺎﻣﻼً ﺍﺧﺘﺼﺎﺻﻲ 
ﺍﺳﺖ ﻛﻪ ﻣﺘﺸﻜﻞ ﺍﺯ ﻳﻚ ﺟﻔﺖ ﻏﺪﺩ ﺯﻫـــﺮﻱ ﻣﺘﺼﻞ ﺑـــﻪ 
 
ﻧﻴﺶ ﺑﺮﺍﻱ ﺗــــﺰﺭﻳﻖ ﺳـــﻢ ﺍﺳﺖ. ﻋﻘــــﺮﺏ ﻫﺎ ﺍﺯ ﻟﺤــﺎﻅ 
 41ﻓﻴﻠﻮژﻧﺘﻴﻜﻲ ﻭ ﺑﺮ ﺍﺳﺎﺱ ﺗﻔﺎﻭﺕ ﻫﺎﻱ ﻣﻮﺭﻓﻮﻟﻮژﻳﻜﻲ ﺑﻪ 
 ﺑﻪ eadihtuBﺧﺎﻧﻮﺍﺩﻩ ﺗﻘﺴﻴﻢ ﻣﻲ ﺷﻮﻧﺪ، ﻛﻪ ﺩﺭ ﺑﻴﻦ ﺁﻧﻬﺎ 
ﻋﻨﻮﺍﻥ ﺑﺰﺭﮔﺘﺮﻳﻦ ﻭ ﻣﻬﻤﺘﺮﻳﻦ ﺧﺎﻧﻮﺍﺩﻩ ﺷﻨﺎﺧﺘﻪ ﻣﻲ ﺷﻮﺩ. 
ﭼﻜﻴﺪﻩ: 
ﺩﺭ ﺳﺎﻝ ﻫﺎﻱ ﺍﺧﻴﺮ ﻧﻮﺭﻭﺗﻮﻛﺴﻴﻦ ﻫﺎﻱ ﻋﻘﺮﺏ ﺍﺯ ﻟﺤﺎﻅ ﺧﻮﺍﺹ ﺩﺍﺭﻭﻳﻲ ﻭ ﺍﺛﺮﺍﺕ ﻓﻴﺰﻳﻮﻟﻮژﻳﻚ ﺯﻣﻴﻨﻪ ﻭ ﻫﺪﻑ: 
ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﺎﺕ ﺯﻳﺎﺩﻱ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ ﺍﻧﺪ. ﻳﻜﻲ ﺍﺯ ﺍﻳﻦ ﺗﻮﻛﺴﻴﻦ ﻫﺎ ﻛﻪ ﺗﻮﺟﻪ ﺯﻳﺎﺩﻱ ﺭﺍ ﺑﻪ ﺧﻮﺩ ﺟﻠﺐ ﻛﺮﺩﻩ ﺍﺳﺖ، 
ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻣﻲ ﺑﺎﺷﺪ ﻛﻪ ﻫﻢ ﺍﻛﻨﻮﻥ ﺩﺭ ﺩﺭﻣﺎﻥ ﺳﺮﻃﺎﻥ ﻫﺎﻱ ﻣﻐﺰ ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ ﻗﺮﺍﺭ ﻣﻲ ﮔﻴﺮﺩ. ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺎ ﻫﺪﻑ 
 ﻛﺪ ﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪ ﺷﺒﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺯ ﻋﻘﺮﺏ ﺯﺭﺩ ﺍﻳﺮﺍﻧﻲ ANDcﺗﻌﻴﻴﻦ ﺗﻮﺍﻟﻲ ﻭ ﺑﺮﺭﺳﻲ ﻣﻘﺎﻳﺴﻪ ﻳﻲ ﺑﻴﻮﺍﻧﻔﻮﺭﻣﺎﺗﻴﻜﻲ 
 ﺍﻧﺠﺎﻡ ﺷﺪ.
 (suepue suhtuboseMﺩﺭ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺗﻮﺻﻴﻔﻲ ﺁﺯﻣﺎﻳﺸﮕﺎﻫﻲ ﻧﻤﻮﻧﻪ ﻫﺎﻱ ﻋﻘﺮﺏ ﺯﺭﺩ ﺍﻳﺮﺍﻧﻲ ) ﺭﻭﺵ ﺑﺮﺭﺳﻲ:
 ﺷﺪ. ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ   ﻛﺎﻣﻞ ﺁﻥ ﺍﺳﺘﺨﺮﺍﺝANRﺟﻤـــﻊ ﺁﻭﺭﻱ ﻭ ﭘﺲ ﺍﺯ ﺟﺪﺍ ﺳﺎﺯﻱ ﻏﺪﺩ ﺳﻢ ﺳﺎﺯ، 
( ﺳﺎﺧﺘﻪ ANDc )AND yratnemelpmoC ﺗﻮﺍﻟﻲ ﻫﺎﻱ RCP-TR( )noitaer niahc esaremylop noitpitcsnart esreveR
  ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ، ﺗﻮﺍﻟﻲ ﻛﺪ ﻛﻨﻨﺪﻩ ﻳﻚ ﭘﭙﺘﻴﺪ ﺳﻤﻲ ﻣﺸﺎﺑﻪ ﻛﻠﺮﺒﻪﺷﺪ ﻭ ﺳﭙﺲ ﺑﺎ ﭘﺮﺍﻳﻤﺮﻫﺎﻱ ﺍﺧﺘﺼﺎﺻﻲ ﻧﻮﺍﺣﻲ ﻣﺤﺎﻓﻈﺖ ﺷﺪﻩ ﺳﻤﻮﻡ
  ﻧﺎﻡ nixotorolhC nainarI suepue suhtuboseM (TCIeM) ﺟﺪﺍﺳﺎﺯﻱ ﻭ ﺷﻨﺎﺳﺎﻳﻲ ﺷﺪ ﻭ suepue suhtuboseMﺍﺯ 
، ﺗﻮﺍﻟﻲ ﺑﻪ ﺩﺳﺖ ﺁﻣﺪﻩ ﺑﺎ ﺗﻮﺍﻟﻲ ﺳﻤﻮﻡ ﻣﺸﺎﺑﻪ ﺩﺭ WlatsuCﺟﻬﺖ ﺑﺮﺭﺳﻲ ﻫﺎﻱ ﻗﺮﺍﺑﺘﻲ ﺑﺎ ﻛﻤﻚ ﺳﺮﻭﺭ ﮔﺮﻓﺖ. 
  ﺩﻳﮕﺮ ﻋﻘﺮﺏ ﻣﻘﺎﻳﺴﻪ ﺷﺪ. ﮔﻮﻧﻪ ﻫﺎﻱ
 % ﺑﺎ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺑﻪ ﺩﺳﺖ ﺁﻣـﺪﻩ ﺍﺯ88 ﺗﺸﺎﺑﻪ TCIeM ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻱ 201ﺗﻮﺍﻟﻲ  ﻳﺎﻓﺘﻪ ﻫﺎ:
 ﺍﻭﻟﻴﻦ ﮔﺰﺍﺭﺵ ﺍﺯ ﺗﻮﺍﻟﻲ ﻛﺪ ﻛﻨﻨﺪﻩ ﺍﻳﻦ ﺳﻢ ﺍﺯ ﺍﻳﻦ ﮔﻮﻧﻪ ﻋﻘﺮﺏ ﺩﺭ TCIeM ﻧﺸﺎﻥ ﺩﺍﺩ. sutairtseugniuq suruieL
 ﺍﻳﺮﺍﻥ ﻭ ﺟﻬﺎﻥ ﻣﻲ ﺑﺎﺷﺪ. 
   ﺳﻤﻮﻡ ﺷﺒﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺯ ﻋﻘﺮﺏ ﻫﺎﻱ ﻣﺨﺘﻠﻒ،ANDﺑﺮﺭﺳﻲ ﻫﺎﻱ ﻫﻤﻮﻟﻮژﻱ ﺑﻴﻦ ﺗﻮﺍﻟﻲ  ﻧﺘﻴﺠﻪ ﮔﻴﺮﻱ:
 ﻫﻤﭽﻨﻴﻦ ﺗﺸﺎﺑﻪ ﺯﻳﺎﺩ ﺑﺎ . ﺗﻔﺎﻭﺕ ﻫﺎﻱ ﻣﺘﻌﺪﺩﻱ ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﻣﻲ ﺗﻮﺍﻧﺪ ﺧﺎﺹ ﮔﻮﻧﻪ ﺍﻳﺮﺍﻧﻲ ﺍﻳﻦ ﻋﻘﺮﺏ ﺑﺎﺷﺪ
  ﺭﺍ ﺑﻪ ﻋﻨﻮﺍﻥ ﺩﺍﺭﻭﻱ ﺿﺪ ﺳﺮﻃﺎﻥ ﮔﻠﻴﻮﻣﺎ ﻣﻄﺮﺡ ﻣﻲ ﻛﻨﺪ.TCIeMﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺣﺘﻤﺎﻝ ﺍﺳﺘﻔﺎﺩﻩ ﺩﺭﻣﺎﻧﻲ ﺍﺯ 
 
ﭘﭙﺘﻴﺪ ﻣﺸﺎﺑﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻋﻘﺮﺏ ﺯﺭﺩ ﺍﻳﺮﺍﻧﻲ، ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ، ﻋﻘﺮﺏ ﺯﺭﺩ ﺍﻳﺮﺍﻧﻲ. ﻭﺍژﻩ ﻫﺎﻱ ﻛﻠﻴﺪﻱ: 
   ﺷﻴﺪﺍ ﺍﻳﻠﺨﺎﻧﻲ ﺯﺍﺩﻩ ﻭ ﻫﻤﻜﺎﺭﺍﻥژﻥ ﻛﺪ ﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪ ﺷﺒﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ
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ﺍﻳﻦ ﺧﺎﻧﻮﺍﺩﻩ ﺷﺎﺧﺺ، ﺗﻮﺟﻪ ﻋﻠﻤﻲ ﺯﻳﺎﺩﻱ ﺭﺍ ﺑﻪ ﺧﻮﺩ 
ﺟﻠﺐ ﻛﺮﺩﻩ ﺍﺳﺖ ﻭ ﺗﺎﻛﻨﻮﻥ ﻣﻄﺎﻟﻌﺎﺕ ﮔﺴﺘﺮﺩﻩ ﻳﻲ ﺭﻭﻱ 
(.  1ﺁﻥ ﺻﻮﺭﺕ ﮔﺮﻓﺘﻪ ﺍﺳﺖ )
 ﻭ eadihtuBﻋﻘﺮﺏ ﻫﺎﻱ ﺍﻳﺮﺍﻥ ﺑﻪ ﺍﻧﻮﺍﻉ 
 ﺗﻘﺴﻴﻢ ﺑﻨﺪﻱ  ﮔﻮﻧﻪ 52 ﺟﻨﺲ ﻭ 61 ﺑﺎ eadinoiprocS
  ﮔﺴﺘﺮﺩﻩ ﺗﺮﻳﻦsuepue suhtuboseM ﻣﻲ ﺷﻮﻧﺪ. ﺩﺭ ﺍﻳﻦ ﺑﻴﻦ
ﺑﺎﻻﻳﻲ ﺩﺍﺷﺘﻪ ﻓﺮﺍﻭﺍﻧﻲ (. ﺍﻳﻦ ﮔﻮﻧﻪ 3،2ﮔﻮﻧﻪ ﺍﻳﺮﺍﻧﻲ ﺍﺳﺖ )
ﻭ ﺩﺭ ﺣﺎﻝ ﺣﺎﺿﺮ ﺩﺭ ﺷﺮﻕ ﺗﺮﻛﻴﻪ، ﻗﻔﻘﺎﺯ، ﺟﻨﻮﺏ ﺭﻭﺳﻴﻪ، 
ﺟﻨﻮﺏ ﻣﻐﻮﻟﺴﺘﺎﻥ ﻭ ﺷﻤﺎﻝ  ﺧﺎﻭﺭ ﻣﻴﺎﻧﻪ، ﺁﺳﻴﺎﻱ ﻣﺮﻛﺰﻱ،
. ﺗﻨﻮﻉ ﺑﺎﻻﻱ ﻣﻮﺭﻓﻮﻟﻮژﻳﻜﻲ ﺍﻳﻦ ﮔﻮﻧﻪ  ﻭﺟﻮﺩ ﺩﺍﺭﻧﺪﭼﻴﻦ
ﺑﺎﻋﺚ ﭼﻨﻴﻦ ﭘﺮﺍﻛﻨﺪﮔﻲ ﮔﺴﺘﺮﺩﻩ ﺍﻱ ﺷﺪﻩ ﺍﺳﺖ. ﺗﺎﻛﻨﻮﻥ 
 ﺍﺳﺖ  ﻳﺎﻓﺖ ﺷﺪﻩsuepue suhtuboseM ﺯﻳﺮﮔﻮﻧﻪ ﺍﺯ 12
ﺭﺍﻥ ـــﻭﺍﺣﻲ ﻣﺨﺘﻠﻒ ﺍﻱـــ، ﺍﺯ ﻥﺁﻧﻬﺎﻭﻧﻪ ـــ ﺯﻳﺮ گ51ﻛﻪ 
(.  4-6 )ﺟﻤﻊ ﺁﻭﺭﻱ ﺷﺪﻩ ﺍﻧﺪ
ﻣﻄﺎﻟﻌـــﺎﺕ ﻧﺸﺎﻥ ﺩﺍﺩﻩ ﺍﺳﺖ ﻛﻪ ﻫﺮ ﮔﻮﻧﻪ ﻋﻘﺮﺏ 
 ﭘﭙﺘﻴﺪ ﻣﺨﺘﻠﻒ ﺑﺎ ﺩﺍﻣﻨﻪ ﻭﺯﻧﻲ ﺑﻴﻦ 001ﻣﻲ ﺗﻮﺍﻧﺪ ﺗﺎ ﺑﻴﺶ ﺍﺯ 
(. ﺧﺎﻧﻮﺍﺩﻩ 7 ﺩﺍﻟﺘﻮﻥ ﺩﺍﺷﺘﻪ ﺑﺎﺷـــﺪ )0001-0009
 ﺩﺭ ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﺩﻳﮕﺮ ﺧﺎﻧﻮﺍﺩﻩ ﻫﺎﻱ ﻋﻘﺮﺏ ﻣﻨﺒﻊ eadihtuB
ﺯﻫﺮﻱ ﺑﺴﻴﺎﺭ ﻣﺘﻨﻮﻋﻲ ﺩﺍﺭﺩ. ﺑﻪ ﻋﻼﻭﻩ ﺩﺭ ﺍﻳﻦ ﺧﺎﻧﻮﺍﺩﻩ 
ﺗﻔﺎﻭﺕ ﭼﺸﻤﮕﻴﺮﻱ ﺭﺍ ﻣﻲ ﺗﻮﺍﻥ ﺩﺭ ﺗﺮﻛﻴﺐ ﺳﻢ ﮔﻮﻧﻪ ﻫﺎﻱ 
 ﻳﻚ ﺟﻨﺲ ﻭ ﺣﺘﻲ ﺯﻳﺮﮔﻮﻧﻪ ﻫﺎ ﺩﻳﺪ. ﻣﻄﺎﻟﻌﺎﺕ ﻧﺸﺎﻥ 
 ﭘﻠﻲ ﭘﭙﺘﻴﺪ ﻣﺨﺘﻠﻒ ﺩﺭ 051/000ﻣﻲ ﺩﻫﺪ ﻛﻪ ﺩﺭ ﺣﺪﻭﺩ 
 ﮔﻮﻧﻪ ﻋﻘﺮﺏ ﺩﺭ ﺟﻬﺎﻥ ﻭﺟﻮﺩ ﺩﺍﺭﺩ. ﺑﺎ ﺍﻳﻦ ﺣﺎﻝ 0051ﺑﻴﻦ 
 03 ﭘﻠﻲ ﭘﭙﺘﻴﺪ ﺍﺯ 004ﻓﻘﻂ ﺗﻌﺪﺍﺩ ﻛﻤﻲ ﺍﺯ ﺁﻧﻬﺎ ﻳﻌﻨﻲ ﺣﺪﻭﺩ 
(. ﺑﺎ ﺍﻳﻦ 8ﮔﻮﻧﻪ ﻣﺨﺘﻠﻒ ﻋﻘﺮﺏ ﺟﺪﺍ ﻭ ﺑﺮﺭﺳﻲ ﺷﺪﻩ ﺍﺳﺖ )
ﺣﺴﺎﺏ ﭘﭙﺘﻴﺪﻫﺎﻱ ﺯﻳﺎﺩﻱ ﺩﺭ ﺯﻫﺮ ﻋﻘﺮﺏ ﻫﺎ ﺑﻪ ﺻﻮﺭﺕ 
ﮔﻨﺠﻴﻨﻪ ﻫﺎﻳﻲ ﺑﺰﺭگ ﻣﻨﺘــﻈﺮ ﺍﻛﺘﺸﺎﻑ ﻫﺴﺘﻨﺪ. ﭘﭙﺘﻴﺪ ﻫﺎﻱ 
 ﻧﻘﺶ ﻣﻬﻤﻲ ﺩﺭ ﻣﻄﺎﻟﻌﻪ ﺳﻴﺴﺘﻢ eadihtuBﺳﻤﻲ ﺧﺎﻧﻮﺍﺩﻩ 
ﻫﺎﻱ ﺯﻳﺴﺘﻲ ﻭ ﺗﻮﺳﻌﻪ ﺩﺍﺭﻭﻫﺎ ﺑﺎﺯﻱ ﻛﺮﺩﻩ ﺍﻧﺪ. ﻣﻄﺎﻟﻌﻪ ﺍﻳﻦ 
ﭘﭙﺘﻴﺪﻫﺎ ﺑﺮﺍﻱ ﺑﺮﺭﺳﻲ ﺧﻮﺍﺹ ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻳﻮﻧﻲ ﻭ ﺗﺤﻘﻴﻘﺎﺕ 
ﻧﻮﺭﻭﺑﻴﻮﻟﻮژﻱ ﺑﺴﻴﺎﺭ ﻣﻔﻴﺪﻧﺪ. ﺩﺭ ﺩﻫﻪ ﻫﺎﻱ ﺍﺧﻴﺮ ﭘﭙﺘﻴﺪﻫﺎﻱ 
(. 9ﺩﺍﺭﻭﻳﻲ ﺯﻳﺎﺩﻱ ﺍﺯ ﺯﻫﺮ ﻋﻘﺮﺏ ﺗﺨﻠﻴﺺ ﺷﺪﻩ ﺍﺳﺖ )
 ﺧﺎﻧﻮﺍﺩﻩ ﻣﺨﺘﻠﻒ ﺍﺯ 4 ﺍﺻﻮﻻً ﺷﺎﻣﻞ eadihtuBﺳﻢ 
ﻧﻮﺭﻭﺗﻮﻛﺴﻴﻦ ﻫﺎﻱ ﻛﻮﭼﻚ ﺍﺳﺖ ﻛﻪ ﺑﻪ ﺻﻮﺭﺕ 
ﺍﺧﺘﺼﺎﺻﻲ ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻳﻮﻧﻲ ﺷﺎﻣﻞ ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﺳﺪﻳﻢ، 
 ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﭘﺘﺎﺳﻴﻢ، ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻛﻠﺮ ﻭ ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻛﻠﺴﻴﻢ 
 
ﺭﺍ ﻫﺪﻑ ﻣﻲ ﮔﻴﺮﺩ ﻭ ﺍﺯ ﺍﻳﻦ ﺭﻭ ﺑﺮﺍﻱ ﻣﻮﺟﻮﺩﺍﺕ ﻣﺨﺘﻠﻒ 
ﻛﺎﻧﺎﻝ ﻫﺎﻱ (. ﺩﺭ ﺍﻳﻦ ﺑﻴﻦ، ﺳﻤﻮﻡ ﻣﻮﺛﺮ ﺑﺮ 01ﺳﻤﻲ ﻫﺴﺘﻨﺪ )
ﻛﻠﺮ ﻧﺴﺒﺖ ﺑﻪ ﺑﻘﻴﻪ ﺳﻤﻮﻡ ﻛﻤﺘﺮ ﻣﻄﺎﻟﻌﻪ ﺷﺪﻩ ﺍﻧﺪ. ﮔﺰﺍﺭﺵ ﻫﺎﻱ 
ﻛﻤﻲ ﺍﺯ ﺳﺎﺧﺘﻤﺎﻥ ژﻧﻲ ﺍﻳﻦ ﺳﻤﻮﻡ ﻭ ﻧﻴﺰ ﻋﻤﻠﻜﺮﺩﻫﺎﻱ 
ﻓﻴﺰﻳﻮﻟﻮژﻳﻚ ﻭ ﺩﺍﺭﻭﻳﻲ ﺁﻧﻬﺎ ﺩﺭ ﺩﺳﺖ ﺍﺳﺖ. ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻛﻠﺮ 
ﺩﺭ ﻫﻤﻪ ﻏﺸﺎﻫﺎﻱ ﺳﻠﻮﻟﻲ ﻭﺟﻮﺩ ﺩﺍﺭﻧﺪ ﻭ ﺩﺭ ﺑﺴﻴﺎﺭﻱ ﺍﺯ 
 ﺳﻠﻮﻝ، ﭘﺘﺎﻧﺴﻴﻞ Hpﻣﺴﻴﺮﻫﺎﻱ ﻓﻴﺰﻳﻮﻟﻮژﻳﻚ ﻣﺎﻧﻨﺪ ﺣﺠﻢ ﻭ 
ﺍﺳﺘﺮﺍﺣﺖ ﻏﺸﺎ ﻭ ﺗﻮﻟﻴﺪ ﺳﻴﮕﻨﺎﻝ ﻫﺎﻱ ﺑﻴﻮﺍﻟﻜﺘﺮﻳﻚ ﻧﻘﺶ 
 ﻭ ﻫﻤﻜﺎﺭﺍﻥ ﻳﻚ ﻧﻮﺭﻭﺗﻮﻛﺴﻴﻦ niBeD(. 11ﺣﻴﺎﺗﻲ ﺩﺍﺭﻧﺪ )
 ﺍﺳﻴﺪ ﺁﻣﻴﻨﻪ ﻭ ﻭﺯﻥ 63ﺟﺪﻳﺪ ﺑﺎ ﺯﻧﺠﻴﺮﻩ ﻛﻮﺗﺎﻩ ﺩﺍﺭﺍﻱ 
( ﺍﺯ ﺯﻫـــﺮ XTC ﺑﻪ ﻧﺎﻡ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ )4 Dkﻣﻮﻟﻜﻮﻟﻲ 
 ﺑﻪ ﺧﺎﻧﻮﺍﺩﻩ ﻱ  ﻣﺘﻌﻠﻖ sutairtseuqniuq suruieLﻋﻘﺮﺏ
  ﺟﺪﺍ ﻛﺮﺩﻧﺪ. ﻣﻄﺎﻟﻌﺎﺕ ﻧﺸﺎﻥ ﺩﺍﺩ ﺍﻳﻦ ﺳﻢ eadihtuB
ﻣﻲ ﺗﻮﺍﻧﺪ ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻛﻮﭼﻚ ﻳﻮﻥ ﻛﻠﺮ ﺭﺍ ﻣﻬﺎﺭ ﻛﻨﺪ 
(. ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻛﻠﺮ ﻣﺎﻧﻨﺪ ﺑﺴﻴﺎﺭﻱ ﺍﺯ ﭘﺮﻭﺗﺌﻴﻦ ﻫﺎﻱ 21)
ﻏﺸـــﺎﻳﻲ ﺩﺭ ﺍﻧﻮﺍﻉ ﻣﺨﺘﻠﻒ ﺳﺮﻃﺎﻥ ﻫﺎ ﺑﻪ ﺧﺼﻮﺹ ﺩﺭ 
ﺳﻠﻮﻝ ﻫﺎﻱ ﮔﻮﻟﻴﻮﻣﺎﻱ ﺳﺮﻃﺎﻧﻲ ﺍﻓﺰﺍﻳﺶ ﺑﻴﺎﻥ ﺩﺍﺭﻧﺪ. 
ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻣﻲ ﺗﻮﺍﻧﺪ ﺑﺎ ﻗﺪﺭﺕ ﺑﺎﻻ ﺑﻪ ﺍﻳﻦ ﻛﺎﻧﺎﻝ ﻫﺎ 
ﻣﺘﺼﻞ ﺷﺪﻩ ﻭ ﻣﺎﻧﻊ ﻋﻤﻠﻜﺮﺩ ﺁﻥ ﻫﺎ ﺷﻮﺩ. ﺍﺯ ﺍﻳﻦ ﺭﻭ ﺍﻳﻦ 
ﺗﻮﻛﺴﻴﻦ ﺑﻪ ﻋﻨﻮﺍﻥ ﻳﻚ ﻋﺎﻣﻞ ﻣﻮﺛﺮ ﺩﺭ ﺩﺭﻣﺎﻥ ﺗﻮﻣﻮﺭﻫﺎﻱ 
(. ﺑﺎ 31ﻣﻐﺰﻱ، ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ﻭ ﺑﺮﺭﺳﻲ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ ﺍﺳﺖ )
ﻭﺟﻮﺩ ﺍﻫﻤﻴﺖ ﻓﻮﻕ ﺍﻟﻌﺎﺩﻩ، ﺍﻳﻦ ﺳﻢ ﺗﺎ ﻛﻨﻮﻥ ﺩﺭ ﮔﻨﺠﻴﻨﻪ 
ﺳﻤﻲ ﮔﻮﻧﻪ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﻋﻘﺮﺏ ﻫﺎﻱ ﺍﻳﺮﺍﻧﻲ ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ 
ﻗﺮﺍﺭ ﻧﮕﺮﻓﺘﻪ ﺍﺳﺖ ﻭ ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﺍﻭﻟﻴﻦ ﻣﻮﺭﺩ ﺍﺯ ﻧﻮﻉ 
 ﺧﻮﺩ ﻣﻲ ﺑﺎﺷﺪ.
ﺩﺭ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ژﻥ ﻛﺪ ﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪ ﻣﺸﺎﺑﻪ 
 ﺟﺪﺍ ﺳﺎﺯﻱ suepue suhtuboseMﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺯ ﮔﻮﻧﻪ 
ﺷﺪ ﻭ ﺗﻮﺍﻟﻲ ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻱ ﺁﻥ ﻣﻮﺭﺩ ﺑﺮﺭﺳﻲ ﻗﺮﺍﺭ ﮔﺮﻓﺖ. 
ﻫﺪﻑ ﻣﺎ ﺩﺭ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﻪ ﺩﺳﺖ ﺁﻭﺭﺩﻥ ﺗﻮﺍﻟﻲ ژﻧﻲ 
ﻛﺪﻛﻨﻨﺪﻩ ﺍﻳﻦ ﺳﻢ، ﻣﻘﺎﻳﺴﻪ ﺁﻥ ﺑﺎ ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﻣﺸﺎﺑﻪ ﻳﺎﻓﺖ 
ﺷﺪﻩ ﻭ ﺑﺮﺭﺳﻲ ﺗﻔﺎﻭﺕ ﻫﺎ ﻭ ﺗﺸﺎﺑﻪ ﻫﺎﻱ ﺍﺣﺘﻤﺎﻟﻲ ﺁﻥ، ﺑﺮﺍﻱ 
 0931/ ﺁﺫﺭ ﻭ ﺩﻱ 5، ﺷﻤﺎﺭﻩ 31ﻣﺠﻠﻪ ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺷﻬﺮﻛﺮﺩ/ ﺩﻭﺭﻩ 
  
ﻣﻄﺎﻟﻌﺎﺕ ﺑﻌﺪﻱ ﺳﺎﺧﺘﻤﺎﻧﻲ ﻭ ﻋﻤﻠﻜﺮﺩﻱ ﭘﭙﺘﻴﺪ ﺁﻥ ﺑﻮﺩﻩ 
 ﺍﺳﺖ ﺗﺎ ﺩﺭ ﺁﻳﻨﺪﻩ ﺑﺮﺍﻱ ﺗﻮﺳﻌﻪ ﻃﺮﺍﺣﻲ ﺩﺍﺭﻭ ﺍﺳﺘﻔﺎﺩﻩ ﺷﻮﺩ. 
 
 ﺑﺮﺭﺳﻲ:ﻭﺵ ﺭ
  ﭘﺲ ﺍﺯ ﺯﻧﺪﻩﺭﺏـــﺍﻱ ﻋﻖـــﻧﻤﻮﻧﻪ ﻩ :ﺭﺏــﺟﻤﻊ ﺁﻭﺭﻱ ﻋﻖ
 ﺍﻃﺮﺍﻑ ﺷﻬﺮﻛﺮﺩ ﻭ ﺑﺮﺭﺳﻲ ﺑﻴﺎﺑﺎﻥ ﻫﺎﻱﺟﻤﻊ ﺁﻭﺭﻱ ﺍﺯ 
ژﻳﻜﻲ ﺩﻗﻴﻖ ﺗﻮﺳﻂ ﻣﺘﺨﺼﺺ ﻣﺮﺑﻮﻃﻪ، ﺑﻪ ﺻﻮﺭﺕ ﻭﻣﻮﺭﻓﻮﻝ
ﻗﺮﺍﺭ  -07˚Cﺯﻧﺪﻩ ﺑﻪ ﺁﺯﻣﺎﻳﺸﮕﺎﻩ ﻣﻨﺘﻘﻞ ﺷﺪﻩ ﻭ ﺩﺭ ﺩﻣﺎﻱ 
  ﺍﺳﺘﻔﺎﺩﻩ ﺷﻮﺩ. ANRﮔﺮﻓﺖ ﺗﺎ ﺑﺮﺍﻱ ﺍﺳﺘﺨﺮﺍﺝ 
 ﻛﻠﻴﻪ ﻣﺮﺍﺣﻞ ﺍﺳﺘﺨﺮﺍﺝ ﻣﻄﺎﺑﻖ :ANRﺍﺳﺘﺨﺮﺍﺝ 
ﺩﺳﺘﻮﺭﺍﻟﻌﻤﻞ ﺷﺮﻛﺖ ﻓﺮﻣﻨﺘﺎﺯ ﺑﺮﺍﻱ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺗﺮﻳﺰﻭﻝ 
ﺍﻧﺠﺎﻡ ﮔﺮﻓﺖ ﻛﻪ ﻣﺨﺘﺼﺮﺍً ﺑﻪ ﺷﺮﺡ ﺯﻳﺮ ﺍﺳﺖ. ﺑﺮﺍﻱ 
ﻓﺮﻳﺰ ﺷﺪﻩ، ﺗﻠﺴﻮﻥ ﻋﻘﺮﺏ ﺳﻪ ﺑﻨﺪ ﺍﻧﺘﻬﺎﻳﻲ  ANRﺍﺳﺘﺨﺮﺍﺝ 
  1 ﺣﺪﻭﺩﺩﺭ ﻳﻚ ﭘﻠﻴﺖ ﺷﻴﺸﻪ ﺍﻱ ﺩﻩ ﻭ ﻛﺮﺭﺍ ﺟﺪﺍ 
ﺑﻪ ، ﺷﺮﻛﺖ ﻓﺮﻣﻨﺘﺎﺯ( ﺟﻬﺖ ﻟﻴﺰ lozirT) ﺗﺮﻳﺰﻭﻝ ﻣﻴﻠﻲ ﻟﻴﺘﺮ
 ﺩﻗﻴﻘﻪ 5 ﺑﻪ ﻣﺪﺕ، ﭘﺲ ﺍﺯ ﻫﻤﻮژﻧﻴﺰﻩ ﻛﺮﺩﻥ، ﺷﺪﺁﻥ ﺍﺿﺎﻓﻪ 
ﻟﻴﺰ ﺷﺪﻩ ﺑﺎﻓﺖ  .ﮔﺮﻓﺖ( ﻗﺮﺍﺭ 51 - 03˚C) ﺩﺭ ﺩﻣﺎﻱ ﻣﺤﻴﻂ
ﻣﻴﻜﺮﻭﻟﻴﺘﺮ  002ﺩﻩ، ﺵﻣﻨﺘﻘﻞ  ﻣﻴﻠﻲ ﻟﻴﺘﺮﻱ 1/5 ﺑﻪ ﻳﻚ ﻭﻳﺎﻝ
ﻭ ﺷﺪ  ﺍﺿﺎﻓﻪ  ﺟﻬﺖ ﺭﺳﻮﺑﺪﻫﻲ ﭘﺮﻭﺗﺌﻴﻦ ﻫﺎ ﺑﻪ ﺁﻥﻛﻠﺮﻭﻓﺮﻡ
 51ﮔﺮﺩﻳﺪ. ﺩﺭ ﻣﺮﺣﻠﻪ ﺑﻌﺪﻱ  ﺛﺎﻧﻴﻪ ﻭﺭﺗﻜﺲ 51ﺳﭙﺲ 
 ﺍﻧﺠﺎﻡ 4˚Cﺩﺭ ﺩﻣﺎﻱ ﻭ  00021 gﺩﻗﻴﻘﻪ ﺳﺎﻧﺘﺮﻳﻔﻴﻮژ ﺩﺭ ﺩﻭﺭ 
ﻭﻳﺎﻝ ﺟﺪﻳﺪ ﻳﻚ ﻓﺎﺯ ﺭﻭﻳﻲ ﺑﻪ ﺷﺪ. ﭘﺲ ﺍﺯ ﺳﺎﻧﺘﺮﻳﻔﻮژ، 
 ﺟﻬﺖ ﺭﺳﻮﺑﺪﻫﻲ ﺍﻳﺰﻭﭘﺮﻭﭘﺎﻧﻞﻣﻴﻜﺮﻭﻟﻴﺘﺮ  005  ﻭﺩﺵﻣﻨﺘﻘﻞ 
ﺩﻗﻴﻘﻪ  01 ﺑﻪ ﻣﺪﺕ ﺷﺪ. ﺳﭙﺲﺍﻓﺰﻭﺩﻩ ﺑﻪ ﺁﻥ   ﻛﺎﻣﻞANR
 01ﺑﻪ ﻣﺪﺕ ﮔﺮﻓﺖ ﻭ ﺩﺭ ﭘﻲ ﺁﻥ ﺩﺭ ﺩﻣﺎﻱ ﻣﺤﻴﻂ ﻗﺮﺍﺭ 
ﺩﻩ ﻭ ﺵﺳﺎﻧﺘﺮﻳﻔﻴﻮژ  4˚C ﺩﺭ ﺩﻣﺎﻱ 00021 gﺩﻗﻴﻘﻪ ﺑﺎ ﺩﻭﺭ 
 57ﺍﺗﺎﻧﻞ  ﻣﻴﻠﻲ ﻟﻴﺘﺮ 1ﺩﻭﺭ ﺭﻳﺨﺘﻪ ﺷﺪ. ﺳﭙﺲ ﺑﺎ ﻣﺎﻳﻊ ﺭﻭﻳﻲ 
 ﻭ ﺩﺭ ﺩﻣﺎﻱ 0057 gﺳﺎﻧﺘﺮﻳﻔﻴﻮژ ﺩﺭ ﺩﻭﺭ ﺑﺎ ﺷﺮﺍﻳﻂ  ﺩﺭﺻﺪ
 ﺍﻧﺠﺎﻡ ﺷﺪ. ﭘﺲ ﺍﺯ ﺗﺨﻠﻴﻪ  ﺩﻗﻴﻘﻪ ﺷﺴﺘﺸﻮ5  ﺑﻪ ﻣﺪﺕ4˚C
  ﺣﺎﻭﻱﺁﺏﻣﻴﻜﺮﻭﻟﻴﺘﺮ  03 ﺩﺭ ANRﺍﺗﺎﻧﻞ ﺍﺯ ﺭﺳﻮﺏ، 
 ANR .ﺷﺪ( ﺣﻞ etanobracoryplyhteiD )CPED
 ﺩﺭﺻﺪ 1ﺍﺳﺘﺨﺮﺍﺝ ﺷﺪﻩ ﺍﺯ ﻧﻈﺮ ﻛﻴﻔﻴﺖ ﺩﺭ ژﻝ ﺁﮔﺎﺭﺯ 
ﻣﻮﺭﺩ ﺑﺮﺭﺳﻲ ﻗﺮﺍﺭ ﮔﺮﻓﺖ. ﻫﻤﭽﻨﻴﻦ ﺑﺮﺭﺳﻲ ﻛﻴﻔﻲ ﻭ ﻛﻤﻲ 
 ﻭ ﺣﻀﻮﺭ ﻧﺎﺧﺎﻟﺼﻲ ﻫﺎ ﺗﻮﺳﻂ ANRﻧﻴﺰ ﺍﺯ ﻟﺤﺎﻅ ﻣﻘﺪﺍﺭ 
ﺩﺳﺘﮕﺎﻩ ﺍﺳﭙﻜﺘﺮﻭﻓﺘﻮﻣﺘﺮ ﺍﻧﺠﺎﻡ ﺷﺪ. 
 ﺩﺭ ﻳﻚ ﻭﻳﺎﻝ  ANDcﺟﻬﺖ ﺳﺎﺧﺖ  :ANDcﺳﺎﺧﺖ 
 ﭘﻴﻜﻮﻣـﻮﻝ 0/4، ANR ﻣﻴﻜﺮﻭﮔﺮﻡ ﺍﺯ 0/5 ﺑﻪ ﻣﻴﺰﺍﻥ ،RCP
 
ﺗﺎ  CPEDﻭ ﺩﺭ ﻧﻬﺎﻳﺖ ﺁﺏ ﻣﺠﺎﻭﺭ ﺷﺪﻩ ﺑﺎ  TdogilOﺍﺯ 
 ﺑﻪ. ﻣﺠﻤﻮﻋﻪ ﺣﺎﺻﻞ ﺩﺵ ﺍﺿﺎﻓﻪ  ﻣﻴﻜﺮﻭﻟﻴﺘﺮ11ﺣﺠﻢ ﻧﻬﺎﻳﻲ 
 ﺗﺎ ﻟﻮپ ﻫﺎﻱ ﮔﺮﻓﺖ ﻗﺮﺍﺭ 07˚C ﺩﻗﻴﻘﻪ ﺩﺭ ﺩﻣﺎﻱ 05ﻣﺪﺕ 
 1ﺷﺪ ﻭ  ﺳﺮﻳﻊ ﺭﻭﻱ ﻳﺦ ﻗﺮﺍﺭ ﺩﺍﺩﻩ ﻭﻳﺎﻝ ﺑﺎﺯ ﺷﻮﻧﺪ. ANR
 ﻣﻴﻜﺮﻭﻟﻴﺘﺮ 2 ﻭ 5X ﻣﻴﻜﺮﻭﻟﻴﺘﺮ ﺑﺎﻓﺮ 4، enisaNRﻣﻴﻜﺮﻭﻟﻴﺘﺮ 
ﺳﭙﺲ ﻣﻮﺍﺩ  .ﺩﺵﺍﺿﺎﻓﻪ  ﻣﻴﻠﻲ ﻣﻮﻻﺭ 01 ﺑﺎ ﻏﻠﻈﺖ PTNdﺍﺯ 
 ﻣﻴﻜﺮﻭﻟﻴﺘﺮ ﺍﺯ 2 ﺳﭙﺲ  ﻭﮔﺮﻓﺖ ﻗﺮﺍﺭ 73C˚ ﺩﻗﻴﻘﻪ ﺩﺭ 5
 )ﺗﻬﻴﻪ ﺷﺪﻩ ﺍﺯ ﺷﺮﻛﺖ ﺳﻴﻨﺎژﻥ( ﺑﻪ  esaTR vluMﺁﻧﺰﻳﻢ
 02ﺑﺮﺍﺑﺮ  ﻣﻮﺍﺩ ﺣﺠﻢ ﻧﻬﺎﻳﻲ . ﺩﺭ ﭘﺎﻳﺎﻥﺩﺵﺿﺎﻓﻪ ﺁﻥ ﺍ
 ﺑﺮﺍﻱ ﻓﻌﺎﻟﻴﺖ 73C˚ﻳﻚ ﺳﺎﻋﺖ ﺩﺭ ﻣﻴﻜﺮﻭﻟﻴﺘﺮ ﺑﻮﺩ ﻛﻪ 
ﺑﺮﺍﻱ ﻏﻴﺮ ﻓﻌﺎﻝ ﻛﺮﺩﻥ ﺁﻧﺰﻳﻢ  07C˚ ﺩﻗﻴﻘﻪ ﺩﺭ 01ﻭ ﺁﻧﺰﻳﻢ 
 . ﮔﺮﻓﺖﻗﺮﺍﺭ 
 ﺍﺣﺘﻤﺎﻟﻲﺑﺮﺍﻱ ﻃﺮﺍﺣﻲ ﭘﺮﺍﻳﻤﺮﻫﺎ ﺍﺯ ﺗﻮﺍﻟﻲ  :ﻃﺮﺍﺣﻲ ﭘﺮﺍﻳﻤﺮ
ﻭ ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﻣﺸﺎﺑﻪ ﺁﻥ ﻛﻪ ﺍﺯ ﮔﻮﻧﻪ ﻫﺎﻱ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ 
ﻣﻮﺟﻮﺩ  IBCN ءﺳﺎﻳﺖ ﭘﺎﻳﮕﺎﻩ ﺩﺍﺩﻩ ﺩﺭﻣﺨﺘﻠﻒ ﻋﻘﺮﺏ 
ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻭﺟﻮﺩ ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﺣﻔﺎﻇﺖ   ﺷﺪ. ﺍﺳﺘﻔﺎﺩﻩ،ﺑﻮﺩ
ﺷﺪﻩ ﺛﺎﺑﺖ ﺩﺭ ﻧﻮﺍﺣﻲ ﺧﺎﺹ ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ 
ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻧﻈﻴﺮ ﻧﻮﺍﺣﻲ ﺍﺑﺘﺪﺍﻳﻲ ﻭ ﺍﻧﺘﻬﺎﻳﻲ ژﻥ، ﺍﺯ ﺍﻳﻦ 
  ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ.ﺑﺮﺍﻱ ﻃﺮﺍﺣﻲ ﭘﺮﺍﻳﻤﺮ ﺗﻮﺍﻟﻲ ﻫﺎ 
 (′3-GCCAGCATTTCGGTCCGTATATGTA-′5ﭘﺮﺍﻳﻤﺮ ﺭﻓﺖ:)
 )′3- GCGAGTGCTACAGACACGGCA-′ 5(ﻭ ﭘﺮﺍﻳﻤﺮ ﺑﺮﮔﺸﺖ:
 ﺟﻬﺖ ﺳﻨﺘﺰ ﺑﻪ ﺷﺮﻛﺖ ژﻥ ﻓﻦ ﺁﻭﺭﺍﻥ ﺳﻔﺎﺭﺵ ﺩﺍﺩﻩ ﺷﺪ.
 ﺍﺯ ﺭﻭﺵ RCP ﺑﺮﺍﻱ ﺍﻧﺠﺎﻡ ﻭﺍﻛﻨﺶ :RCPﺗﻜﺜﻴﺮ ژﻥ ﺑﺎ 
،  CETSA ﺩﺭ ﺩﺳﺘﮕﺎﻩ ﺗﺮﻣﺎﻝ ﺳﺎﻳﻜﻠﺮ ﻣﺪﻝtrats toH
 ﭼﺮﺧﻪ ﺑﺎ ﺩﻣﺎﻱ 53 ژﺍﭘﻦ ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ. ﺍﺯ 818CP
 94°C ﺛﺎﻧﻴﻪ، ﺩﻣﺎﻱ ﺍﺗﺼﺎﻝ، 03 ﺑﻪ ﻣﺪﺕ 49°Cﻭﺍﺳﺮﺷﺘﮕﻲ 
 ﺛﺎﻧﻴﻪ 03 ﺑﻪ ﻣﺪﺕ 27˚ C ﺛﺎﻧﻴﻪ ﻭ ﺩﻣﺎﻱ ﺗﻜﺜﻴﺮ 54ﺑﻪ ﻣﺪﺕ 
 ﻣﻴﻠﻲ 02ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ. ﺍﺯ ﻫﺮ ﻛﺪﺍﻡ ﺍﺯ ﭘﺮﺍﻳﻤﺮﻫﺎ ﺑﺎ ﻏﻠﻈﺖ 
 0/4 ﻣﻴﻜﺮﻭﻟﻴﺘﺮ )ﻏﻠﻈﺖ ﻧﻬﺎﻳﻲ 1ﻣﻮﻻﺭ ﺑﻪ ﻣﻴﺰﺍﻥ 
   ﺷﻴﺪﺍ ﺍﻳﻠﺨﺎﻧﻲ ﺯﺍﺩﻩ ﻭ ﻫﻤﻜﺎﺭﺍﻥژﻥ ﻛﺪ ﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪ ﺷﺒﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ
  
 1 ﻣﻴﻠﻲ ﻣﻮﻻﺭ ﺑﻪ ﻣﻘﺪﺍﺭ 01 ﺑﺎ ﻏﻠﻈﺖ PTNdﭘﻴﻜﻮﻣﻮﻝ(، 
 01X ﻣﻴﻜﺮﻭﻣﻮﻻﺭ(، ﺑﺎﻓﺮ 002ﻣﻴﻜﺮﻭﻟﻴﺘﺮ )ﻏﻠﻄﺖ ﻧﻬﺎﻳﻲ 
 esaremylop qaT repuS ﻣﻴﻜﺮﻭﻟﻴﺘﺮ، ﺁﻧﺰﻳﻢ 5ﻣﻘﺪﺍﺭ 
 ﻣﻴﻜﺮﻭﻟﻴﺘﺮ(، 0/51 ﻭﺍﺣﺪ )1)ﺷﺮﻛﺖ ﻓﺮﻣﻨﺘﺎﺯ( ﺑﺮﺍﺑﺮ 
 ﻣﻴﻠﻲ 1/5 ﻣﻴﻜﺮﻭﻟﻴﺘﺮ )ﻏﻠﻈﺖ ﻧﻬﺎﻳﻲ 1/5 ﺑﺮﺍﺑﺮ 2lCgM
 ﻣﻴﻜﺮﻭﻟﻴﺘﺮ ﻭ ﺑﺎﻗﻴﻤﺎﻧﺪﻩ ﺁﺏ 2 ﺍﻟﮕﻮ ﺑﺮﺍﺑﺮ ANDcﻣﻮﻻﺭ(، 
ﭘﺲ ﺍﺯ   ﻣﻴﻜﺮﻭﻟﻴﺘﺮ ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ.05ﺍﺳﺘﺮﻳﻞ ﺗﺎ ﺣﺠﻢ ﻧﻬﺎﻳﻲ 
، ﻛﻴﻔﻴﺖ ﻣﺤﺼﻮﻝ ﺑﺮ ﺭﻭﻱ ژﻝ ﺁﮔﺎﺭﺯ RCPﺍﻧﺠﺎﻡ ﻭﺍﻛﻨﺶ 
 ﺩﺭﺻﺪ ﺑﺮﺭﺳﻲ ﺷﺪ. ﻗﻄﻌﻪ ﻱ ﺣﺎﺻﻞ ﺍﺯ ﻭﺍﻛﻨﺶ 1ﻏﻠﻈﺖ  
 ﺑﻪ ﻫﻤﺮﺍﻩ ﭘﺮﺍﻳﻤﺮ ﺭﻓﺖ ﻭ ﺑﺮﮔﺸﺖ ﺟﻬﺖ ﺗﻌﻴﻴﻦ ﺗﻮﺍﻟﻲ RCP
 ﺷﺮﻛﺖ ﻣﺎﻛﺮﻭژﻥ ﻛﺮﻩ recneuqeS IBAﺗﻮﺳﻂ ﺩﺳﺘﮕﺎﻩ 
 ﺟﻨﻮﺑﻲ ﺑﻪ ﺷﺮﻛﺖ ژﻥ ﻓﻦ ﺁﻭﺭﺍﻥ ﺍﺭﺳﺎﻝ ﮔﺮﺩﻳﺪ.
 
 :ﻳﺎﻓﺘﻪ ﻫﺎ
 ﭘﺲ ﺍﺯ ﺍﻧﺠﺎﻡ  ﺑﺮﺍﻱ ﺗﻜﺜﻴﺮ ﻗﻄﻌﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ:RCPﻭﺍﻛﻨﺶ 
 ﺑﺮﺍﻱ ﺗﻜﺜﻴﺮ RCP، ﻭﺍﻛﻨﺶ ANDc ﻭ ﺳﺎﺧﺖ RCP-TR
 ﻃﺮﺍﺣﻲ ﺷﺪﻩژﻥ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺑﺎ ﭘﺮﺍﻳﻤﺮﻫﺎﻱ ﺍﺧﺘﺼﺎﺻﻲ 
ﺍﻟﻜﺘﺮﻭﻓﻮﺭﺯ ﺑﺮ ﺭﻭﻱ ژﻝ  RCPﺍﻧﺠﺎﻡ ﺷﺪ. ﻧﺘﻴﺠﻪ ﻭﺍﻛﻨﺶ 
ﻳﻌﻨﻲ  001pb ﺍﻧﺪﺍﺯﻩ ﻛﻤﻲ ﺑﺎﻻﺗﺮ ﺍﺯ ﺑﺮﺭﺳﻲ ﺷﺪ ﻛﻪ ﺑﺎﻧﺪﻱ
ﺩﺭ ﺣﺪﻭﺩ ﺍﻧﺪﺍﺯﻩ ژﻥ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻣﺸﺨﺺ ﺷﺪ )ﺗﺼﻮﻳﺮ 
 (.1ﺷﻤﺎﺭﻩ 
 ﭘﺲ ﺍﺯ ﺗﻜﺜﻴﺮ ﻗﻄﻌﻪ، ﺍﻗـــﺪﺍﻡ ﺑﻪ ﺗﻌﻴﻴﻦ ﻧﺘﻴﺠﻪ ﺗﻌﻴﻴﻦ ﺗـــﻮﺍﻟﻲ:
 
ﺗﻜﺜﻴﺮ ژﻥ ﻣﺸﺎﺑﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺯ ﻣﺨﺰﻥ  :1ﺗﺼﻮﻳﺮ ﺷﻤﺎﺭﻩ 
  %1ژﻝ ﺁﮔﺎﺭﺯ  ﺑﺮ ANDc
 ﺑﺎﻧﺪﻫﺎﻱ 2ﻭ 1 ﺟﻔﺖ ﺑﺎﺯﻱ. ﻻﻳﻦ 001 342OMS، ﻣﺎﺭﻛﺮ M
 : ﻛﻨﺘﺮﻝ ﻣﻨﻔﻲ.CNﻗﻄﻌﻪ ﺗﻜﺜﻴﺮ ﺷﺪﻩ، 
 
 
 332358QH ﺑﺎ ﺷﻤﺎﺭﻩ IBCNﺗﻮﺍﻟﻲ ﺁﻥ ﺷﺪ ﻭ ﺩﺭ ﺑﺎﻧﻚ ژﻧﻲ 
 ﺛﺒﺖ ﺷـــﺪ. ﺳﭙﺲ ﺗﻮﺍﻟﻲ ﺣﺎﺻﻞ ﺑﺎ ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﮔــــﺰﺍﺭﺵ
ﺷﺪﻩ ﻣﺸﺎﺑﻪ ﻣﻘﺎﻳﺴﻪ ﺷﺪ ﻭ ﺩﺭﺻﺪ ﺗﺸﺎﺑﻪ ﻭ ﺗﻔﺎﻭﺕ ﺁﻥ ﺑﺎ 
ﮔﻮﻧﻪ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﻣﻮﺭﺩ ﺑﺮﺭﺳﻲ ﻗﺮﺍﺭ ﮔﺮﻓﺖ )ﺗﺼﻮﻳﺮ 
 (.2ﻭ 1ﺷﻤﺎﺭﻩ ﻫﺎﻱ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 005
 B
 001
 002
 005
 0931/ ﺁﺫﺭ ﻭ ﺩﻱ 5، ﺷﻤﺎﺭﻩ 31ﻣﺠﻠﻪ ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺷﻬﺮﻛﺮﺩ/ ﺩﻭﺭﻩ 
  
 ﺑﺎ ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﮔﺰﺍﺭﺵ ﺷﺪﻩ ﻣﺸﺎﺑﻪ ﺩﺭ ﮔﻮﻧﻪ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﻣﺰﻭﺑﻮﺗﻮTCIeMﺑﺮﺭﺳﻲ ﻣﻘﺎﻳﺴﻪ ﺍﻱ ﺗﻮﺍﻟﻲ  :2ﺗﺼﻮﻳﺮ ﺷﻤﺎﺭﻩ 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                   ﺍﻟﻒ 
 
 
 
 
 
 
 
 
                                                                                                            ﺏ 
 ﺑﺎ ﺩﻳﮕﺮ ﺟﻨﺲ ﻫﺎ ﻭ ﺧﺎﻧﻮﺍﺩﻫﺎﻱ ﻋﻘﺮﺏ، ﺏ( ﻣﻘﺎﻳﺴﻪ TCIeMﺍﻟﻒ( ﺑﺮﺭﺳﻲ ﺗﺸﺎﺑﻪ ﺗﻮﺍﻟﻲ ژﻥ ﻛﺪ ﻛﻨﻨﺪﻩ ﺳﻢ  :3ﺗﺼﻮﻳﺮ ﺷﻤﺎﺭﻩ 
% ﺗﻮﺍﻟﻲ ﻫﺎ 88 ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻱ ژﻥ ﻛﺎﺭﻭﺗﻮﻛﺴﻴﻦ ﺗﺸﺎﺑﻪ 801 ﺑﺎ ﺗﻮﺍﻟﻲ TCIeM ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻱ ژﻥ 201ﺑﻴﻦ ﺗﻮﺍﻟﻲ 
 
 ﺑﺎ ﺗﻮﺍﻟﻲ ﻛﺪ ﮔﺬﺍﺭ TCIeMﺑﻴﺸﺘﺮﻳﻦ ﻣﻴﺰﺍﻥ ﺗﺸﺎﺑﻪ 
 ﭘﭙﺘﻴﺪ ﻣﺸﺎﺑﻪ ﺳﻢ ﻛﺎﻧﺎﻝ ﻛﻠﺮ ﺍﺯ ﻋﻘﺮﺏ 
 9002 ﺑﻮﻣﻲ ﭼﻴﻦ ﻛﻪ ﺩﺭ ﺳﺎﻝ suepue suhteboseM
 ﺛﺒﺖ ﺷﺪﻩ ﺩﺭ ﺑﺎﻧﻚ 1.159781UGﮔﺰﺍﺭﺵ ﺷﺪﻩ )ﺷﻤﺎﺭﻩ 
ژﻧﻲ(، ﺑﻪ ﺩﺳﺖ ﺁﻣﺪ. ﺩﺭ ﻣﻘﺎﻳﺴﻪ ﺑﻴﻦ ﺍﻭﻟﻴﻦ ﻧﻮﻛﻠﺌﻮﺗﻴﺪ 
 ﺩﺭﺻﺪ ﺷﺒﺎﻫﺖ 19 ﺁﻥ ﺣﺪﻭﺩ 99 ﺗﺎ ﻧﻮﻛﻠﺌﻮﺗﻴﺪ TCIeM
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ ﺍﻧﺘﻬﺎﻳﻲ 3ﺑﺎ ﺍﻳﻦ ﺳﻢ ﺩﻳﺪﻩ ﺷﺪ، ﺍﻟﺒﺘﻪ ﺑﻪ ﺍﺳﺘﺜﻨﺎﻱ 
 58 ﺗﺸﺎﺑﻪ .ﺁﻥ ﻛﻪ ﺩﺭ ﻧــــﻮﻉ ﭼﻴﻨﻲ ﻣﺘﻔــــﺎﻭﺕ ﺑـــﻮﺩ
   ﺷﻴﺪﺍ ﺍﻳﻠﺨﺎﻧﻲ ﺯﺍﺩﻩ ﻭ ﻫﻤﻜﺎﺭﺍﻥژﻥ ﻛﺪ ﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪ ﺷﺒﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ
  
 ژﻥ ﺑﺎ ﻧﻮﻋﻲ ﺩﻳﮕﺮ ﺍﺯ  99ﺩﺭﺻﺪ ﺗﺎ ﻧﻮﻛﻠﺌﻮﺗﻴﺪ 
 ﺩﺭﺻﺪ ﺗﻨﻬﺎ ﺑﻴﻦ 09 ﭼﻴﻨﻲ ﻭ ﺗﺸﺎﺑﻪ suepue suhteboseM
  ﮔﻮﻧﻪ ﺑﺎ ﺳﻢTCIeM ﺍﺯ 9-99ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻫﺎﻱ 
 )ﺷﻤﺎﺭﻩ ﺩﺳﺘﺮﺳﻲ ﺩﺭ ﺑﺎﻧﻚ  iisnetram suhteboseM
ﻛﻤﺘﺮﻳﻦ  ( ﺩﻳﺪﻩ ﻣﻲ ﺷﻮﺩ.1.128531FA:IBCNژﻧﻲ 
)ﻋﻘﺮﺏ  sulumat suhtuboseMﺗﺸﺎﺑﻪ ﺩﺭ ﺍﻳﻦ ﺟﻨﺲ ﺑﺎ 
: IBCNﺳﺮﺥ ﻫﻨﺪﻱ( )ﺷﻤﺎﺭﻩ ﺩﺳﺘﺮﺳﻲ ﺩﺭ ﺑﺎﻧﻚ ژﻧﻲ 
ﺩﻳﺪﻩ ﺷﺪ. ﺩﺭ ﻣﺠﻤﻮﻉ ﺑﺮﺭﺳﻲ ﺗﺸﺎﺑﻪ ( 1.188184FA
 ﺩﺭﺻﺪ 35ﭘﭙﺘﻴﺪﻫﺎﻱ ﺿﺪ ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻳﻮﻥ ﻛﻠﺮ ﺩﺭ ﺍﻳﻦ ﺟﻨﺲ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ( ﺷﺒﺎﻫﺖ ﺩﺭ ﻣﻘﺎﻳﺴﻪ ﺗﻮﺍﻟﻲ 201 ﺍﺯ 55)ﻳﻌﻨﻲ 
 ﺑﺎ ﺑﻘﻴﻪ ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ ﺍﻳﻦ ﺟﻨﺲ ﺩﻳﺪﻩ ﻣﻲ ﺷﻮﺩ TCIeM
 (.2)ﺗﺼﻮﻳﺮ ﺷﻤﺎﺭﻩ 
ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﺍﻧﻮﺍﻉ ﺩﻳﮕﺮ ﺟﻨﺲ ﻫﺎﻱ ﻋﻘﺮﺏ ﺧﺎﻧﻮﺍﺩﻩ 
 ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﺑﻴﺸﺘﺮﻳﻦ ﺗﺸﺎﺑﻪ ﺑﻌﺪ ﺍﺯ eadihtuB
 ﻭﺟﻮﺩ ﺩﺍﺭﺩ. ﺑﻪ ﻃﻮﺭﻱ  suhtuB ﺑﺎ ﺟﻨﺲsuhteboseM
 88 ﻭ 9-99 ﺩﺭﺻﺪ ﺑﻴﻦ ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻫﺎﻱ 09ﻛﻪ ﺗﺸﺎﺑﻪ 
 ﺑﺎ ﺳﻢ ﺳﻮﻳﻪ ﻫﺎﻱ 63-99ﺩﺭﺻﺪ ﺑﻴﻦ ﺗﻮﺍﻟﻲ ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻫﺎﻱ 
 )ﺷﻤﺎﺭﻩ ﺩﺳﺘﺮﺳﻲ ﺩﺭ ﺑﺎﻧﻚ iisnetram suhtuBﻣﺨﺘﻠﻒ 
( ﻭ ﻧﻴﺰ ﺗﺸﺎﺑﻪ 1.679951FA ,1.252914FA:IBCNژﻧﻲ 
 ﺑﺎ ﺳﻢ 04-48 ﺩﺭﺻﺪ ﺑﻴﻦ ﺗﻮﺍﻟﻲ ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻫﺎﻱ 58
 )ﺷﻤﺎﺭﻩ ﺩﺳﺘﺮﺳﻲ ﺩﺭ ﺑﺎﻧﻚ ژﻧﻲ sunaticco suhtuB
 (ﺩﻳﺪﻩ ﺷﺪ. ﻛﻪ ﻛﻤﺘﺮﻳﻦ ﺗﺸﺎﺑﻪ 1.218063JF: IBCN
ﺑﺮﺭﺳﻲ ﺷﺪﻩ ﺑﻮﺩ. ﺩﺭ ﺑﺮﺭﺳﻲ ﻛﻠﻲ ﺗﺸﺎﺑﻪ ﭘﭙﺘﻴﺪﻫﺎﻱ ﺳﻤﻲ 
 ﺗﻨﻬﺎ ﺩﺭ ﺩﻭ ﭘﻨﺠﻢ TCIeMﻣﺸﺎﺑﻪ ﺩﺭ ﺍﻳﻦ ﺟﻨﺲ ﺑﺎ ﺗﻮﺍﻟﻲ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ( ﺷﺒﺎﻫﺖ ﺩﺭ 54 ﺍﺯ 23 ﺩﺭﺻﺪ )ﻳﻌﻨﻲ 17ﻣﻴﺎﻧﻲ ژﻥ 
 ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﺑﻘﻴﻪ ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ ﺍﻳﻦ ﺟﻨﺲ ﺩﻳﺪﻩ 
 TCIeM(. ﻣﺸﺎﺑﻬﺘﻲ ﺑﻴﻦ ﺗﻮﺍﻟﻲ ﺳﻢ 3ﻣﻲ ﺷﻮﺩ )ﺗﺼﻮﻳﺮ ﺷﻤﺎﺭﻩ 
ﺑﺎ ﺩﻳﮕﺮ ﺟﻨﺲ ﻫﺎ ﻭ ﺧﺎﻧﻮﺍﺩﻩ ﻫﺎﻱ ﻋﻘﺮﺏ ﺩﻳﺪﻩ ﻧﺸﺪ. ﺑﻴﻦ 
 801 ﺑﺎ ﺗﻮﺍﻟﻲ TCIeM ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻱ ژﻥ 201ﺗﻮﺍﻟﻲ 
 ﺩﺭﺻﺪ ﺗﻮﺍﻟﻲ ﻫﺎ 88ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻱ ژﻥ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺗﺸﺎﺑﻪ 
 (.3ﻣﺸﺨﺺ ﺷﺪ )ﺗﺼﻮﻳﺮ ﺷﻤﺎﺭﻩ 
 
 ﺑﺤﺚ:
ﺗﺸﺨﻴﺺ ﺳﺎﺧﺘﺎﺭﻫﺎﻱ ﻣﻮﻟﻜﻮﻟﻲ ﺳﻤﻮﻡ ﺟﺪﻳﺪ ﻭ 
ﺗﻌﻴﻴﻦ ﻧﻘﺎﻁ ﻫﺪﻑ ﻋﻤﻠﻜﺮﺩ ﻭ ﺧﻮﺍﺹ ﻓﻴﺰﻳﻮﻟﻮژﻳﻚ ﺁﻧﻬﺎ 
ﺗﻮﺟﻪ ﺯﻳﺎﺩﻱ ﺭﺍ ﺩﺭ ﻣﻴﺪﺍﻥ ﻫﺎﻱ ﺗﺤﻘﻴﻘﺎﺗﻲ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ 
ﻣﺎﻧﻨﺪ ﺳﺮﻡ ﺳﺎﺯﻱ، ﺩﺍﺭﻭﺳﺎﺯﻱ، ﻓﺎﺭﻣﺎﻛﻮژﻧﻮﻣﻴﻚ ﻭ 
ﻫﻤﭽﻨﻴﻦ ﺗﺠﺎﺭﺕ ﺑﻪ ﺧﻮﺩ ﺟﻠﺐ ﻛﺮﺩﻩ ﺍﺳﺖ. ﺑﺎ ﺍﻳﻦ ﻭﺟﻮﺩ 
ﺗﺎﻛﻨﻮﻥ ﻋﻤﺪﻩ ﻣﻄﺎﻟﻌﺎﺕ ﺭﻭﻱ ﺑﻌﻀﻲ ﺟﻨﺲ ﻫﺎﻱ ﺧﺎﺹ ﺩﺭ 
ﻭ  suhtuB، sunotcordnAﺍﻳﻦ ﺧﺎﻧﻮﺍﺩﻩ ﻣﺜﻞ 
 ﻣﺘﻤﺮﻛﺰ ﺑﻮﺩﻩ ﺍﺳﺖ. ﺩﺭ ﺍﻳﻦ ﺑﻴﻦ ﺟﻨﺲ ﻫﺎ ﻭ suhtubaraP
ﮔﻮﻧﻪ ﻫﺎﻱ ﺩﻳﮕﺮ ﻋﻠﻴﺮﻏﻢ ﻭﺟﻮﺩ ﺗﺮﻛﻴﺒﺎﺕ ﺑﺴﻴﺎﺭ ﺍﺭﺯﺷﻤﻨﺪ 
 suepue suhtuboseMﺩﺭ ﺳﻢ ﺧﻮﺩ ﻛﻤﺘﺮ ﺩﻳﺪﻩ ﺷﺪﻩ ﺍﻧﺪ. 
 ﺍﺯ eadihtuB ﺍﺯ ﺧﺎﻧﻮﺍﺩﻩ suhtuboseMﻣﺘﻌﻠﻖ ﺑﻪ ﺟﻨﺲ 
ﮔﺴﺘﺮﺩﻩ ﺗﺮﻳﻦ ﺧﺎﻧﻮﺍﺩﻩ ﻋﻘﺮﺏ ﻫﺎﻱ ﺍﻳﺮﺍﻥ ﺍﺳﺖ. ﺍﺳﺘﺨﺮﺍﺝ 
 ﺍﺯ ﻏﺪﺩ ﺳﻢ ﺳﺎﺯ ﻭﺍﻗﻊ ﺩﺭ ﺍﻧﺘﻬﺎﻱ ﺗﻠﺴﻮﻥ ﺍﻳﻦ ﻋﻘﺮﺏ ANR
ﺻﻮﺭﺕ ﮔﺮﻓﺖ. ﺩﺭ ﻋﻴﻦ ﺣﺎﻝ ﭘﺮﺍﻳﻤﺮﻫﺎﻱ ﻃﺮﺍﺣﻲ ﺷﺪﻩ 
ﺑﺮﺍﻱ ﺗﻜﺜﻴﺮ ژﻥ ﻣﺸـــﺎﺑﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺯ ﺑﺮﺭﺳﻲ ﺍﻧﻮﺍﻉ 
ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﺩﺭ ﺩﺳﺘﺮﺱ ﺍﺯ ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ ﺍﻳﻦ ژﻥ 
ﺩﺭ ﮔﻮﻧﻪ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﻋﻘﺮﺏ ﺣﺎﺻﻞ ﺷﺪ ﻭ ﻣﻮﻓﻘﻴﺖ ﻣﺎ 
 ﻭ ﺗﻜﺜﻴﺮ ژﻥ ﻣﻮﺭﺩ ﻧﻈﺮ ﻧﺸﺎﻧﺪﻫﻨﺪﻩ ﻣﺴﻴﺮ ANDcﺩﺭ ﺳﻨﺘﺰ 
ﺻﺤﻴﺢ ﻣﻄﺎﻟﻌﻪ ﺩﺭ ﻃﺮﺍﺣﻲ ﭘﺮﺍﻳﻤﺮﻫﺎﻳﻲ ﺍﺳﺖ ﻛﻪ ﺑﺮﺍﻱ 
ﺗﻮﺍﻟﻲ ﻫﺪﻑ ﺁﻧﻬﺎ ﺍﻃﻼﻋﺎﺕ ﻣﺴﺘﻘﻴﻤﻲ ﺩﺭ ﺩﺳﺘﺮﺱ ﻧﺒﻮﺩ ﻭ 
ﻧﺘﻴﺠﻪ ﺗﻌﻴﻴﻦ ﺗﻮﺍﻟﻲ ﻧﻴﺰ ﻣﻮﻳﺪ ﺍﻳﻦ ﻣﺴﺌﻠﻪ ﺍﺳﺖ. ﺩﺭ ﻭﺍﻗﻊ ﺑﻪ 
ﺩﻟﻴﻞ ﺳﺎﺧﺘﺎﺭ ﺳﻮﻡ ﺧﺎﺹ ﺍﻳﻦ ﭘﭙﺘﻴﺪﻫﺎ ﺑﻌﻀﻲ ﻧﻮﺍﺣﻲ ﺁﻧﻬﺎ 
 ﺩﺍﺭﺍﻱ ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﻣﺸﺎﺑﻪ ﻭ ﺣﻔﺎﻇﺖ ﺷﺪﻩ ﺩﺭ ﺑﻴﻦ 
ﮔﻮﻧﻪ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﻫﺴﺘﻨﺪ ﻛﻪ ﺍﺯ ﺍﻳﻦ ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﻣﺸﺎﺑﻪ، 
ﺑﺮﺍﻱ ﻃﺮﺍﺣﻲ  ﺗﻮﺍﻟﻲ ﺍﺑﺘﺪﺍ ﻭ ﺍﻧﺘﻬﺎﻱ ﻧﺎﺣﻴﻪ ﻛﺪﮔﺬﺍﺭ
 ﻭ ﺗﻜﺜﻴﺮ ژﻥ ﻣﻮﺭﺩ ﻧﻈﺮ، RCPﻣﺸﺨﺺ ﺷﺪ. ﭘﺲ ﺍﺯ ﺍﻧﺠﺎﻡ 
 ﺑﺪﺳﺖ ﺁﻣﺪﻩ ﻛﻪ ﻛﺪﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪ ﻣﺸﺎﺑﻪ ﺑﺎ ANDﺗﻮﺍﻟﻲ 
  TCIeMﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺑﻮﺩ ﻭ ﺗﻮﺳﻂ ﮔﺮﻭﻩ ﺑﻪ ﺍﺧﺘﺼﺎﺭ
 ﺍﻳﻦ ﭘﭙﺘﻴﺪ ﺑﺮﺍﺑﺮ ﺑﺎ ANDﻧﺎﻣﻴﺪﻩ ﺷﺪ، ﻣﺸﺨﺺ ﮔﺮﺩﻳﺪ. ﻃﻮﻝ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ ﺑﻮﺩ ﻛﻪ ﺑﺎ ﺗﻮﺍﻟﻲ ﻫﺎﻱ ﻣﻮﺟﻮﺩ ﻭ ﮔﺰﺍﺭﺵ 201
ﺷﺪﻩ ﺍﺯ ژﻥ ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺩﺭ ﺑﺎﻧﻚ 
( ﻣﻘﺎﻳﺴﻪ ﺷﺪ. ﺩﺭ ﺍﻳﻦ ﻣﻘﺎﻳﺴﻪ IBCN) ﺍﻃﻼﻋﺎﺗﻲ ژﻧﻮﻡ
 ﺑﺎ TCIeMﺗﻔﺎﻭﺕ ﻫﺎ ﻭ ﺗﺸﺎﺑﻪ ﻫﺎﻱ ﻣﺨﺘﻠﻔﻲ ﺑﻴﻦ ﺗﻮﺍﻟﻲ 
 0931/ ﺁﺫﺭ ﻭ ﺩﻱ 5، ﺷﻤﺎﺭﻩ 31ﻣﺠﻠﻪ ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺷﻬﺮﻛﺮﺩ/ ﺩﻭﺭﻩ 
 3 
 ﻛﺪ ﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ANDﺗﻮﺍﻟﻲ 
ﺣﺎﺻﻞ ﺍﺯ ﻋﻘﺮﺏ ﻫﺎﻱ ﮔﻮﻧﺎﮔﻮﻥ ﺑﻪ ﺩﺳﺖ ﺁﻣﺪ. 
 ﺑﺎ ﺗﻮﺍﻟﻲ ﻛﺪ ﮔﺬﺍﺭ TCIeMﺑﻴﺸﺘﺮﻳﻦ ﻣﻴﺰﺍﻥ ﺗﺸﺎﺑﻪ 
 ﭘﭙﺘﻴﺪ ﻣﺸﺎﺑﻪ ﺳﻢ ﻛﺎﻧﺎﻝ ﻛﻠﺮ ﺍﺯ ﻋﻘﺮﺏ
 9002 ﺑﻮﻣﻲ ﭼﻴﻦ ﻛﻪ ﺩﺭ ﺳﺎﻝ suepue suhteboseM
 ﺛﺒﺖ ﺷﺪﻩ ﺩﺭ ﺑﺎﻧﻚ 1.159781UGﮔﺰﺍﺭﺵ ﺷﺪﻩ )ﺷﻤﺎﺭﻩ 
 ژﻧﻲ(، ﺑﻪ ﺩﺳﺖ ﺁﻣﺪ ﻭ ﻛﻤﺘﺮﻳﻦ ﺗﺸﺎﺑﻪ ﺩﺭ ﺍﻳﻦ ﺟﻨﺲ ﺑﺎ
 )ﺣﺎﻭﻱ ﻋﻘﺮﺏ ﺳﺮﺥ ﻫﻨﺪﻱ( sulumat suhtuboseM
ﺩﻳـــﺪﻩ ﺷﺪ. ﺩﺭ ﻣﺠﻤﻮﻉ ﺑﺮﺭﺳﻲ ﺗﺸﺎﺑﻪ ﭘﭙﺘﻴﺪﻫﺎﻱ ﺿﺪ 
 ﺍﺯ 55 ﺩﺭﺻﺪ )ﻳﻌﻨﻲ 35ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻳﻮﻥ ﻛﻠﺮ ﺩﺭ ﺍﻳﻦ ﺟﻨﺲ 
 ﺑﺎ ﺑﻘﻴﻪ TCIeM ﻧﻮﻛﻠﺌﻮﺗﻴﺪ( ﺷﺒﺎﻫﺖ ﺩﺭ ﻣﻘﺎﻳﺴﻪ ﺗﻮﺍﻟﻲ 201
ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ ﺍﻳﻦ ﺟﻨﺲ ﺩﻳﺪﻩ ﺷﺪ. ﺍﻳﻦ ﺗﻔﺎﻭﺕ ﺩﺭ ﺗﻮﺍﻟﻲ 
ﻳﻚ ﺳﻢ ﺧﺎﺹ ﻛﻪ ﺩﺭ ﺍﻋﻀﺎ ﻳﻚ ﺟﻨﺲ ﺩﻳﺪﻩ ﻣﻲ ﺷﻮﺩ 
ﺧﻮﺩ ﻣﻲ ﺗﻮﺍﻧﺪ ﺭﻭﺷﻲ ﺑﺮﺍﻱ ﺗﻘﺴﻴﻢ ﻛﺮﺩﻥ ﮔﻮﻧﻪ ﻫﺎﻱ 
ﻋﻘﺮﺏ ﺟﻨﺲ ﺧﺎﺹ ﺑﻪ ﺍﻧﻮﺍﻉ ﻧﺰﺩﻳﻚ ﺗﺮ ﻭ ﺩﻭﺭ ﺍﺯ ﻫﻢ 
ﺑﺎﺷﺪ. ﺑﻪ ﺧﺼﻮﺹ ﺩﺭ ﻣﻮﺍﺭﺩﻱ ﻛﻪ ﺑﺮﺭﺳﻲ ﻫﺎﻱ 
ﻣﻮﺭﻓﻮﻟﻮژﻳﻚ ﻭ ﻇﺎﻫﺮﻱ ﻧﺘﻮﺍﻧﺪ ﺑﻪ ﻃﻮﺭ ﻣﻮﺛـــﺮﻱ ﺗﺸﺨﻴﺺ 
ﺩﻫﻨــﺪﻩ ﺩﻭﺭﻱ ﻭ ﻧﺰﺩﻳﻜﻲ ﮔﻮﻧﻪ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﻳﻚ ﺟﻨﺲ 
ﺑﺎﺷﺪ. ﺑﻪ ﻋﻼﻭﻩ ﻫﻤﺎﻧﻄﻮﺭ ﻛﻪ ﺩﻳﺪﻩ ﺷﺪ ﺩﺭ ﺑﻴﻦ ﺍﻋﻀﺎ ﻳﻚ 
ﮔﻮﻧﻪ ﻫﻢ ﺗﻔﺎﻭﺕ ﺩﺭ ﺗﻮﺍﻟﻲ ژﻥ ﺳﻢ ﻭﺟﻮﺩ ﺩﺍﺭﺩ )ﻣﺜﻞ 
 ﭼﻴﻨﻲ( ﻛﻪ ﻣﻲ ﺗﻮﺍﻧﺪ ﺑﺮﺍﻱ ﺗﻘﺴﻴﻢ suepue suhteboseM
ﺑﻨﺪﻱ ﺳﻮﻳﻪ ﻫﺎ ﻭ ﺯﻳﺮﮔﻮﻧﻪ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﻳﻚ ﮔﻮﻧﻪ ﺩﺭ 
ﻛﺸﻮﺭﻫﺎﻱ ﻣﺨﺘﻠﻒ ﻭ ﺣﺘﻲ ﺩﺭ ﻳﻚ ﻛﺸﻮﺭ ﺍﺳﺘﻔﺎﺩﻩ ﺷﻮﺩ. 
 ﮔﻮﻧﻪ ﺍﺻﻠﻲ ﻋﻘﺮﺏ ﺍﻳﺮﺍﻧﻲ suepue suhteboseMﺍﮔﺮ ﭼﻪ 
ﺍﺳﺖ ﻭﻟﻲ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺷﺮﺍﻳﻂ ﺟﻐﺮﺍﻓﻴﺎﻳﻲ ﻭ ﺍﻗﻠﻴﻤﻲ ﺩﺭ 
ﻣﻨﺎﻃﻖ ﻣﺨﺘﻠﻒ ﻛﺸﻮﺭ ﻣﻲ ﺗﻮﺍﻥ ﺍﻧﺘﻈﺎﺭ ﻭﺟﻮﺩ ﺗﻔﺎﻭﺕ ﺩﺭ 
ﺳﻤﻮﻡ ﺁﻥ ﺭﺍ ﺩﺭ ﻣﺤﻞ ﻫﺎﻱ ﻣﺨﺘﻠﻒ ﺩﺍﺷﺖ. ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ 
ﺍﻳﻨﻜﻪ ﻋﻘﺮﺏ ﻫﺎﻱ ﻣﻮﺭﺩ ﺑﺮﺭﺳﻲ ﺩﺭ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺗﻨﻬﺎ ﺑﻮﻣﻲ 
ﻛﻮﻩ ﻫﺎﻱ ﺍﻃﺮﺍﻑ ﺷﻬﺮﻛﺮﺩ ﺑﻮﺩﻧﺪ، ﺟﺎﻱ ﺗﻌﺠﺐ ﻧﻴﺴﺖ 
ﺍﮔﺮ ﺗﻔﺎﻭﺗﻲ ﺩﺭ ﺳﻢ ﻛﺪ ﺷﺪﻩ ﻣﻮﺭﺩ ﻧﻈﺮ ﺑﺎ ﺳﻢ ﺍﻧﻮﺍﻉ ﺑﻮﻣﻲ 
ﻣﺤﻞ ﻫﺎﻱ ﮔﺮﻡ ﻭ ﻳﺎ ﻣﺮﻃﻮﺏ ﺩﻳﺪﻩ ﺷﻮﺩ.  
ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﺍﻧﻮﺍﻉ ﺩﻳﮕﺮ ﺟﻨﺲ ﻫﺎﻱ ﻋﻘﺮﺏ ﺧﺎﻧﻮﺍﺩﻩ 
 ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﺑﻴﺸﺘﺮﻳﻦ ﺗﺸﺎﺑﻪ ﺑﻌﺪ ﺍﺯ eadihtuB
 ﺩﻳﺪﻩ ﺷﺪ. ﻣﺸﺎﺑﻬﺘﻲ ﺑﻴﻦ  suhtuB ﺑﺎ ﺟﻨﺲsuhteboseM
 ﺑﺎ ﺩﻳﮕﺮ ﺟﻨﺲ ﻫﺎ ﻭ ﺧﺎﻧﻮﺍﺩﻩ ﻫﺎﻱ TCIeMﺗﻮﺍﻟﻲ ﺳﻢ 
ﻋﻘﺮﺏ ﺩﻳﺪﻩ ﻧﺸﺪ.  
ﺍﮔﺮﭼـــﻪ ﺗﺎﻛﻨــــﻮﻥ ﺗﻮﺍﻟﻲ ﻧﻮﻛﻠﺌــــﻮﺗﻴﺪﻱ ﺍﺯ ژﻥ 
 sutairtseuqniuq suruieLﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺣﺎﺻﻞ ﺍﺯ 
 ﮔﺰﺍﺭﺵ ﻧﺸﺪﻩ ﺍﺳﺖ ﻭ ﺗﻨﻬﺎ ﺗﻮﺍﻟﻲ ﭘﺮﻭﺗﺌﻴﻦ ﺁﻥ ﻣﻮﺟﻮﺩ 
ﻣﻲ ﺑﺎﺷﺪ، ﺑﺎ ﺍﻳﻦ ﺣﺎﻝ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺗﻮﺍﻟﻲ ﭘﭙﺘﻴﺪﻱ ﺁﻥ ﻭ ﺑﺎ ﺩﺭ 
ﻧﻈﺮ ﮔﺮﻓﺘﻦ ﻛﺪﻭﻥ ﻫﺎﻱ ﺍﺳﻴﺪﺁﻣﻴﻨﻪ ﺍﺭﺟﺢ ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ ﺩﺭ 
 TCIeMﺣﺸﺮﺍﺕ ﺗﻮﺍﻟﻲ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﭘﻴﺶ ﺑﻴﻨﻲ ﻭ ﺑﺎ ژﻥ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻱ 201ﻣﻘﺎﻳﺴﻪ ﺷﺪ. ﺩﺭ ﻧﺘﻴﺠﻪ ﻣﻘﺎﻳﺴﻪ ﺑﻴﻦ ﺗﻮﺍﻟﻲ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻱ ژﻥ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ 801 ﺑﺎ ﺗﻮﺍﻟﻲ TCIeMژﻥ 
 ﺩﺭﺻﺪ ﺗﻮﺍﻟﻲ ﻫﺎ ﻣﺸﺨﺺ ﺷﺪ. 88ﺗﺸﺎﺑﻪ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ 6ﺑﻪ ﻧﻈﺮ ﻣﻲ ﺭﺳﺪ ﻛﻪ ﺑﻪ ﺟﺰ ﺣﺬﻑ 
، TCIeMﭘﺸﺖ ﺳﺮ ﻫﻢ ﺩﺭ ﻧﺎﺣﻴﻪ ﻳﻚ ﺳﻮﻡ ﺍﻧﺘﻬﺎﻳﻲ ژﻥ 
ﺑﻘﻴﻪ ﺗﻔﺎﻭﺕ ﻫﺎ ﺑﺎ ژﻥ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺯ ﺟﻬﺶ ﻫﺎﻱ 
 ﻧﺎﺣﻴﻪ ﻣﺨﺘﻠﻒ ﺣﺎﺻﻞ ﺷﺪﻩ 7ﺟﺎﻳﮕﺰﻳﻨﻲ ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻫﺎ ﺩﺭ 
ﺍﺳﺖ. ﺗﻐﻴﻴﺮ ﺍﻳﻦ ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻫﺎ ﺩﺭ ﺗﺮﺟﻤﻪ ﻣﻨﺠﺮ ﺑﻪ ﺗﻐﻴﻴﺮ 
ﺍﺳﻴﺪ ﺁﻣﻴﻨﻪ ﻭ ﺗﻮﺍﻟﻲ ﭘﺮﻭﺗﺌﻴﻨﻲ ﺧﻮﺍﻫﺪ ﺷﺪ. ﺩﺭ ﺑﺮﺭﺳﻲ ﻫﺎﻱ 
 ﺑﺎ TCIeM ﺍﺯ ANDcﻣﻘﺎﻳﺴﻪ ﻳﻲ ﺩﻳﮕﺮﻱ ﻛﻪ ﺑﻴﻦ ﺗﻮﺍﻟﻲ 
ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻭ ﺩﻳﮕﺮ ژﻥ ﻫﺎﻱ ﻣﺸﺎﺑﻪ ﺍﻧﺠﺎﻡ ﺷﺪ ﻧﺘﺎﻳﺠﻲ 
ﺣﺎﺻﻞ ﺷﺪ ﻛﻪ ﺩﺭ ﺯﻳﺮ ﺑﻪ ﺍﺧﺘﺼﺎﺭ ﻣﻲ ﺁﻳﺪ. ﺑﺪﻳﻬﻲ ﺍﺳﺖ 
ﻛﻪ ﻫﺮ ﻛﺪﺍﻡ ﺍﺯ ﺍﻳﻦ ﻧﺘﺎﻳﺞ ﺑﺮﺍﻱ ﻣﻄﺎﻟﻌﺎﺕ ﻣﺨﺘﻠﻔﻲ ﻗﺎﺑﻞ 
ﺍﺳﺘﻔﺎﺩﻩ ﺍﺳﺖ. ﺩﺭ ﺑﺮﺭﺳﻲ ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ 
 ﺑﺎ ﻛﻞ ﺗﻮﺍﻟﻲ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ suepue.Mﺑﻪ ﺩﺳﺖ ﺁﻣﺪﻩ ﺍﺯ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ( ﻭ ﺑﺎ 801 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ ﺍﺯ 97 ﺩﺭﺻﺪ )37
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ( ﺗﺸﺎﺑﻪ ﺑﻪ 201 ﺍﺯ 97 ﺩﺭﺻﺪ )77 TCIeM
ﺩﺳﺖ ﺁﻣﺪ. ﺍﻣﺎ ﺩﺭ ﻣﻘﺎﻳﺴﻪ ﭘﭙﺘﻴﺪﻫﺎﻱ ﻣﺸﺎﺑﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺑﺎ 
ﻫﻢ ﺩﺭ ﺑﻴﻦ ﺩﻭ ﺟﻨﺲ ﺑﻮﺗﻮﺱ ﻭ ﻣﺰﻭﺑﻮﺗﻮﺱ ﺩﺭﺻﺪ ﺗﺸﺎﺑﻪ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ( ﺑﺎ 801 ﺍﺯ 66 ﺩﺭﺻﺪ )16ﻛﻤﺘﺮ ﻭ ﺑﻪ 
 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ( ﺑﺎ 201 ﺍﺯ 66 ﺩﺭﺻﺪ )56ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻭ 
 ﺭﺳﻴﺪ. ﺩﺭ ﺑﺮﺭﺳﻲ ﺑﻴﻦ ﻫﻤﻪ ﭘﭙﺘﻴﺪﻫﺎﻱ ﺿﺪ ﻛﺎﻧﺎﻝ TCIeM
 ﺩﺭﺻﺪ ﺷﺒﺎﻫﺖ ﺩﺭ ﺩﻭ 84ﻫﺎﻱ ﻛﻠﺮ ﺍﺯ ﺍﻳﻦ ﺩﻭ ﺟﻨﺲ ﺗﻨﻬﺎ 
 45 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ( ﺑﺎ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻭ 84 ﺍﺯ 32ﭘﻨﺠﻢ ژﻥ )
( ﺑﻪ ﺩﺳﺖ ﺁﻣﺪ. ﻋﻠﺖ 24 ﻧﻮﻛﻠﺌﻮﺗﻴﺪ ﺍﺯ 32ﺩﺭﺻﺪ ﺷﺒﺎﻫﺖ )
 6 ﻭﺟﻮﺩ TCIeMﺗﻔﺎﻭﺕ ﺗﺸﺎﺑﻬﺎﺕ ﺑﻴﻦ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻭ 
   ﺷﻴﺪﺍ ﺍﻳﻠﺨﺎﻧﻲ ﺯﺍﺩﻩ ﻭ ﻫﻤﻜﺎﺭﺍﻥژﻥ ﻛﺪ ﻛﻨﻨﺪﻩ ﭘﭙﺘﻴﺪ ﺷﺒﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ
  
 ﺍﺯ 27 -87ﻧﻮﻛﻠﺌﻮﺗﻴﺪ ﺍﺿﺎﻓﻪ ﺩﺭ ﺗﻮﺍﻟﻲ ﻧﻮﻛﻠﺌﻮﺗﻴﺪﻫﺎﻱ 
ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺳﺖ ﻛﻪ ﺩﺭ ﻫﻴﭻ ﻳﻚ ﺍﺯ ﺍﻋﻀﺎ ﺩﻳﮕﺮ ﺍﻳﻦ 
 ﺩﻳﺪﻩ ﻧﻤﻲ TCIeMﺧﺎﻧﻮﺍﺩﻩ ﺩﺭ ﻫﺮ ﺩﻭ ﺟﻨﺲ ﻭ ﻧﻪ ﺩﺭ 
ﺷﻮﺩ. ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺍﻳﻦ ﻧﺘﺎﻳﺞ ﺑﻪ ﻧﻈﺮ ﻣﻲ ﺭﺳﺪ ﻛﻪ ﺩﺭﺻﺪ 
 ﺑﻴﺸﺘﺮﻳﻦ ﻣﻲ ﺑﺎﺷﺪ ﻭ ﭘﺲ TCIeMﺗﺸﺎﺑﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺑﺎ 
 ﺗﺸﺎﺑﻪ ﺑﻴﺸﺘﺮﻱ ﺩﺍﺭﺩ. suepue.Mﺍﺯ ﺁﻥ ﺑﺎ ﺍﻧﻮﺍﻉ ﺧﺎﻧﻮﺍﺩﻩ 
 iisnetram.B ﻭ iisnetram.Mﺗﺸﺎﺑﻬﺎﺕ ﺑﻴﺸﺘﺮ ﺑﻌﺪﻱ ﺑﺎ 
ﻣﻲ ﺑﺎﺷﺪ ﻭ ﺩﺭ ﺁﺧﺮ ﻣﺸﺎﺑﻬﺖ ﻛﻤﺘﺮ ﺑﺎ ﭘﭙﺘﻴﺪﻫﺎﻱ ﺍﺯ 
 ﻭﺟﻮﺩ ﺩﺍﺭﺩ. ﺍﻳﻦ ﻳﺎﻓﺘﻪ ﻫﺎ sunaticco.B ﻭ sulumat.M
ﻣﻲ ﺗﻮﺍﻧﺪ ﻣﺴﻴﺮ ﺩﺳﺘﻴﺎﺑﻲ ﺑﻪ ﺩﺍﺭﻭﻱ ﺯﻳﺴﺘﻲ ﻣﻨﺎﺳﺒﻲ ﺭﺍ 
 ﻭ hcirllUﻫﻤﻮﺍﺭ ﺳﺎﺯﺩ. ﺩﺭ ﻣﻄﺎﻟﻌﺎﺕ ﮔﺬﺷﺘﻪ ﺗﻮﺳﻂ 
ﻫﻤﻜﺎﺭﺍﻥ ﻣﺸﺨﺺ ﺷﺪ ﻛﻪ ﺩﺭ ﺳﻠﻮﻝ ﻫﺎﻱ ﮔﻠﻴﻮﻣﺎ ﺑﻴﺎﻥ 
ﺑﺎﻻﻳﻲ ﺍﺯ ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻛﻠﺮ ﻭﺟﻮﺩ ﺩﺍﺭﺩ ﻛﻪ ﺩﺭ ﺳﻠﻮﻝ ﻫﺎﻱ 
(. ﻫﻤﭽﻨﻴﻦ ﺩﺭ ﻫﻤﺎﻥ 71ﻧﺮﻣﺎﻝ ﺑﺎﻓﺖ ﻣﻐﺰ ﻭﺟﻮﺩ ﻧﺪﺍﺭﻧﺪ )
ﻣﻄﺎﻟﻌﻪ ﮔﺰﺍﺭﺵ ﺷﺪ ﻛﻪ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﻣﻲ ﺗﻮﺍﻧﺪ ﺑﻪ ﻃﻮﺭ 
 ﺍﻧﺘﺨﺎﺑﻲ ﺑﻪ ﺍﻳﻦ ﻛﺎﻧﺎﻝ ﻫﺎﻱ ﻳﻮﻧﻲ ﻛﻠﺮ ﻣﺘﺼﻞ ﺷﻮﺩ. 
 ﺑﺎ ﻗﺪﺭﺕ XTCﻭ ﻫﻤﻜﺎﺭﺍﻥ ﻧﺸﺎﻥ ﺩﺍﺩﻧﺪ ﻛﻪ unaecoroS
ﺑﺎﻻﻳﻲ ﺑﻪ ﺗﻮﻣﻮﺭﻫﺎﻱ ﺳﻴﺴﺘﻢ ﻋﺼﺒﻲ ﻣﺮﻛﺰﻱ ﻣﺜﻞ ﮔﻠﻴﻮﻣﺎ ﻭ 
 ﻣﺘﺼﻞ ﻣﻲ ﺷﻮﺩ ﻭ ﺍﺛﺮﺍﺕ lamredotceorueNﺗﻮﻣﻮﺭﻫﺎﻱ 
ﻣﻤﺎﻧﻌﺘﻲ ﺑﺮ ﺭﺷﺪ ﻭ ﻣﺘﺎﺳﺘﺎﺯ ﺳﻠﻮﻝ ﻫﺎﻱ ﺳﺮﻃﺎﻧﻲ ﺩﺍﺭﺩ 
(. ﺍﻣﺮﻭﺯﻩ ﺍﺯ ﺍﻳﻦ ﭘﭙﺘﻴﺪ ﻛﻪ ﺑﺎ ﻳﺪ ﺭﺍﺩﻳﻮ ﺍﻛﺘﻴﻮ 91،81)
 ﻧﺸﺎﻥ ﺩﺍﺭ ﺷﺪﻩ، ﺑﺮﺍﻱ ﺗﺼﻮﻳﺮ ﺑﺮﺩﺍﺭﻱ ﻫﺎﻱ )131I(
ﻛﻠﻴﻨﻴﻜﻲ ﻭ ﺭﺍﺩﻳﻮ ﺗﺮﺍﭘﻲ ﮔﻠﻴﻮﻣﺎﻱ ﺑﺪﺧﻴﻢ ﺩﺭ ﺍﻧﺴﺎﻥ ﺍﺳﺘﻔﺎﺩﻩ 
 ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺍﻫﻤﻴﺖ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺩﺭ ﺩﺭﻣﺎﻥ .(02ﻣﻲ ﺷﻮﺩ )
 88ﻭ ﺗﺸﺨﻴﺺ ﺗﻮﻣﻮﺭﻫﺎﻱ ﻣﻐﺰﻱ ﻭ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺷﺒﺎﻫﺖ 
 ﺍﻣﻴﺪ TCIeMﺩﺭﺻﺪ ﺑﻴﻦ ﺗﻮﺍﻟﻲ ﻛﺪ ﻛﻨﻨﺪﻩ ﺍﻳﻦ ﺳﻢ ﺑﺎ ﭘﭙﺘﻴﺪ 
ﺍﺳﺖ ﻛﻪ ﭘﺲ ﺍﺯ ﺑﺮﺭﺳﻲ ﻋﻤﻠﻜﺮﺩﻱ ﺑﺘﻮﺍﻥ ﺍﺯ ﺁﻥ ﺩﺭ ﻣﺴﻴﺮ 
 ﻣﺪﺍﻭﺍﻱ ﺑﻴﻤﺎﺭﺍﻥ ﺍﺳﺘﻔﺎﺩﻩ ﻛﺮﺩ.
 
 ﻧﺘﻴﺠﻪ ﮔﻴﺮﻱ:
 ﺳﻤﻮﻡ ﺷﺒﻪ ANDﺑﺮﺭﺳﻲ ﻫﺎﻱ ﻫﻤﻮﻟﻮژﻱ ﺑﻴﻦ ﺗﻮﺍﻟﻲ 
ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺯ ﻋﻘﺮﺏ ﻫﺎﻱ ﻣﺨﺘﻠﻒ، ﺗﻔﺎﻭﺕ ﻫﺎﻱ 
ﻣﺘﻌﺪﺩﻱ ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﻣﻲ ﺗﻮﺍﻧﺪ ﺧﺎﺹ ﮔﻮﻧﻪ ﺍﻳﺮﺍﻧﻲ ﺍﻳﻦ 
 ﻫﻤﭽﻨﻴﻦ ﺗﺸﺎﺑﻪ ﺯﻳﺎﺩ ﺑﺎ ﻛﻠﺮﻭﺗﻮﻛﺴﻴﻦ ﺍﺣﺘﻤﺎﻝ .ﻋﻘﺮﺏ ﺑﺎﺷﺪ
 ﺭﺍ ﺑــﻪ ﻋﻨﻮﺍﻥ ﺩﺍﺭﻭﻱ ﺿﺪ TCIeMﺍﺳﺘﻔـــﺎﺩﻩ ﺩﺭﻣـــﺎﻧﻲ ﺍﺯ 
 ﺳﺮﻃﺎﻥ ﮔﻠﻴﻮﻣﺎ ﻣﻄﺮﺡ ﻣﻲ ﻛﻨﺪ.
 
 ﺗﺸﻜﺮ ﻭ ﻗﺪﺭﺩﺍﻧﻲ:
ﺍﺯ ﺩﺍﻧﺸﮕﺎﻩ ﺷﻬﺮﻛﺮﺩ ﺑﺨﺎﻃﺮ ﺣﻤﺎﻳﺖ ﻣﺎﻟﻲ ﺍﻳﻦ ﭘﮋﻭﻫﺶ 
ﻗﺪﺭﺩﺍﻧﻲ ﻧﻤﻮﺩﻩ ﻭ ﻫﻤﭽﻨﻴﻦ ﺍﺯ ﻫﻤﻜﺎﺭﻱ ﭘﮋﻭﻫﺸﻜﺪﻩ ﺯﻳﺴﺖ 
 ﻓﻨﺂﻭﺭﻱ ﺗﺸﻜﺮ ﻣﻲ ﺷﻮﺩ. 
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Background and aims: Scorpion neurotoxins have been widely studied in recent years, 
including investigations into their physiological functions and pharmaceutical properties. 
Chlorotoxin is one of the most attended toxins that are used in brain cancer therapy at 
now. The aim of this study was to evaluate the sequencing and comparative –
bioinformatic analysis of DNA coding chlorotoxin like peptide from Iranian scorpion 
mesobuthus eupeus.  
Methods: In this descriptive study Iranian scorpion Mesobuthus eupeus samples were 
isolated and the total RNA was extracted form venom glands. cDNA was synthesized by 
RT-PCR and then the sequence encoding a venom peptide with homology to chlorotoxin 
(named MeICT for Mesobuthus eupeus Iranian Chlorotoxin) was isolated and identified 
with specific primers for conserved sequences of chlorotoxin like toxins. 
Results: The sequence of MeICT was 102 nucleotides long and it was similar (88% 
identities) to that of chlorotoxin isolated from Leiurus quinguestriatus. The sequence 
identified in this study was compared with other similar venom sequences from other 
species of scorpion by CustalW server. 
Conclusion: Homologies analysis showed multiple differences in sequences that can be 
specific for Iranian subspecies of this scorpion. Furthermore, because of much similarity 
with chlorotoxin, MeICT may be used as therapeutic agent in glioma cancer. 
 
Keywords: Chlorotoxin, cDNA, Iranian Scorpion, Mesobuthus eupeus, MeICT.  
